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SAVE THE WORLD 
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Supercar 

A Pickup with 
a Retractable 
Cargo Bed 

Plus: 1 Man + 
6,831 Laptop 
Batteries = 
The Hottest 
Electric Car Ever p.68 
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THE NEW 2008 F-SERIES SUPER DUTY® WITH PIEZO-ACTUATED FUEL INJECTORS. 

An all-new 6.4L Power Stroke® diesel engine uses a piezo-injected 
common rail system. It gives you a smoother, cleaner burn, reduced emissions 
and better acceleration. Translation: More power. Anytime. All the time. 





BUILT 

TOUGH 




BOLDMOVES 



fordvehicles.com 
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Say goodbye to 
inconvenient pull chains. 
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Install a Maestro IR fan control and dimmer to enhance 
comfort in your bedroom and easily adjust your fan speed 
and light level from one stylish control. 

choose from 7 quiet fan speeds to create your ideal comfort level 

brighten or dim the lights to suit any activity 

installs easily — works with existing wiring A 



Find Maestro IR fan controls and dimmers near you 

at select home centers, electrical suppliers, lighting 
showrooms, or your electrical contractor. ^^^^^^ 
Visit www.lutron.com/wtb5 
or call 877.258.8766. 



Remote control 
included with 
each package. 





LUTRON 



2007 Lutron Electronics Co., Inc. 
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REGULARS 



MEGAPIXELS 



J2 THE MUST-SEE PHOTOS OF THE MONTH 

Sea scenes: a bug-shaped boat and beached bluebottles. 



WHAT'S NEW 



17 GADGETS 

The smartphone that makes the iPhone look dumb. 

18 THE GOODS 

A pocket recording studio; the perfect flashlight. 
20 HOME TECH 

This stink-free paint never needs a second coat. 
24 PHOTOGRAPHY 

Smile: Pocket cameras zoom in for extreme close-ups. 



HEADLINES 



_33 THE FUTURE OF ENERGY 

The latest plan to get rid of nuclear waste? Reuse it. 
38 SPACE 

The race to the moon is on, again, and China's winning. 
41 WHAT'S THE BIG IDEA? 
How chemist Mark Zoller makes bitter taste better. 
_U INVENTION OF THE MONTH 

A fart machine — urn, bioreactor — produces mobile power. 



HOW 2.0 



_91Y0U BUILT WHATV. 

A motorcycle with the engine of a monster truck. 
92DIY 

A touchscreen PC that plugs into your cigarette lighter. 
94 GRAY MATTER 

Re-creating the horrors that your spark plugs endure. 
96 ASK A GEEK 

Rig a car stereo to connect to your iPod. 



FYI 



102 Poisonous peppers; the worst sound in the world. 



OTHER STUFF 



_8 FROM THE EDITOR 
10 LETTERS 
128 THE FUTURE THEN 
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CAR-TOONS See animated 
3-D models of PopSci's 
concept cars when you 
visit our online gallery. 



CARS 2.0: VROOMIER! 

Can't get enough of the futuristic 
vehicles in this issue? Visit popsci.com/ 
futurecars for exclusive videos and 
animations that put you behind the 
wheel of tomorrow's coolest rides. 



POPSCI PODCASTS 



BROADCAST NEWS 



Listen in every week as our moon-based troubadour, Jona- 
than Coulton, delivers his award-winning PopSci podcast. 
Last month Coulton talked about turning trash into fuel, 
NASA's latest emergency plans and the newest addictive 
videogame by Sims designer Will Wright. He also took 
second place in the podcast category at the Magazine 
Publishers of America Digital Awards and made iTunes's 
Top Ten Podcasts of 2006. Hear what this month brings at 
popsci. com/podcast. 



► IF YOU BUILD IT, 
WE WILL BLOG 

We're rolling out even more 
hot hacks and mad mods on 
our new How 2.0 blog. Look 
for weekly projects from our 
resident DIY guy, Dave Proch- 
now, and submit your own 
ideas at popsci.com/h20blog. 
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Recycling isn't monkey business. 




Stop monkeying around. Everyone can recycle their used rechargeable batteries once they've worn out. 
It's easy. Check the batteries in your laptop computers, camcorders, cordless power tools, cordless and 
cellular phones, digital cameras, and two-way radios. If they no longer hold a charge, recycle them by 
visiting one of many collection sites nationwide, including those retailers listed below. For a complete list 
of rechar geable battery drop-off locations, visit www.caH2recycle.org or call toll free 877-2-RECYCLE. ^ 

I Recycle your rechargeable batteries. 

call ^ recycle 

A Rechargeable Battery Recycling Corporation program 
Recycle at one of these *3?T! ^ Office depot ©RadioShack SeSFS BfflS ©TARGET 



national retailers: 



©2007 Rechargeable Battery Recycling Corporation. Founded in 1994, RBRC is a non-profit organization dedicated to recycling rechargeable batteries 
and cellular phones. For more information: www.rbrc.org or 1-800-8-BATTERY. To learn more about the animal featured in this ad, visit our web site. 
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Power, 
Performance, 
Virtue 




THE LAST TIME WE PUBLISHED a "Future of the Car" special issue, in 
September 2004, we celebrated a new golden age of driving fostered by the con- 
vergence of power, performance and cheap gas. My, how times have changed in 
three years, with pump inflation and global-warming alarms conspiring to make 
some of our earlier hosannas sound almost quaint. 

Today vehicular virtue has transcended its red-carpet badge-of-honor status 
to become a statement with more of an everyman appeal. When Ford recently 
unveiled a prototype electric/fuel-cell version of its Edge crossover vehicle, much 
was made of the two splashy fueling-port sockets on either side of the driver s- 

side door. "I told the design team to 
make them prominent," said Fords 
manager of fuel-cell-vehicle engineer- 
ing, Mujeeb I. Ijaz. Clearly, its chic to 
be green. More tellingly, when writer 
McKenzie Funk rented a squat Smart 
microcar for a road trip down Route 
66 [page 82], he found that a notable 
proportion of the gawkers he attracted 
asked longingly about the mileage he 
was getting. 

But this is America, and lets face 



Vehicular virtue 
has transcended 
its red-carpet 
status to become 
a statement with 
everyman appeal/' 

it: The only way were going to see a 
true mass embrace of environmentally friendly, energy-efficient automobiles is 
if they don't require us to sacrifice on the twin pillars of our car passion: power 
and performance. Which is why I am so heartened by the story of JB Straubel 
[page 68], the 31-year-old chief technical officer at Tesla Motors, who bucked 
auto-industry conventional wisdom by assembling a grid of some 7,000 lithium- 
ion laptop batteries to power his all-electric Tesla Roadster, which has a range of 
250 miles and will rocket past a Lamborghini off the line, 0-60 in four seconds. 
The first models will go on sale this summer. At $100,000 apiece and with an 
effective battery life of about five years, it doesn't exactly overcome every hurdle 
to delivering power, performance and virtue 
in a single package. But it gives us a glimpse 
at the no-compromise glories that will be 
possible in the very near future. 

Welcome to the new golden age of driving. 



MARKJANNOT 

mark.iannot@timeA.com 
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introducing the all-new, next-generatiem4uzuki XL7. 



Fun. Rebellious. Daring. In some circles we've built a real reputation. Now we've built a vehicle that takes things to a whole new level. The all-new 
Suzuki XL7. Redesigned from the ground up, this revolutionary midsize crossover SUV offers sleek, imaginative styling. Available full-time AWD. 
A 3.6-liter, DOHC V6 engine with over 250 hp. A 5-speed automatic transmission with state-of-the-art manumatic shifting. Standard ESP.® 2 
Available seating for seven, and a host of luxury amenities throughout the spacious cabin, like an available NAV system or rear-seat 
DVD. Suzuki XL7. Cut loose, in a civilized sort of way. suzukiauto.com AMERICAS #1 WARRANTY 3 

100,000 MILES/7 YR • NO DEDUCTIBLE • FULLY TRANSFERABLE 

Way of Life! 




] 2007 XL7 Limited with Platinum Touring Package MSRP as shown $30,784. MSRPs include freight, but exclude govt, fees and dealer charges. Electronic Stability Program (ESP®) is 
a registered trademark of DaimlerChrysler AG. 3 All new Suzukis come standard with a 100,000-mile/7-year powertrain limited warranty. See dealer for complete warranty details. 
SUVs handle differently than ordinary passenger cars. Federal law cautions to avoid sharp turns and abrupt maneuvers. Always wear your seatbelt. For specific details, please read your 
Owner's Manual. "Tread Lightly!®" on public and private land. © American Suzuki Motor Corporation 2007. Suzuki, the "S" logo, and Suzuki model names are Suzuki trademarks or ®. 



LONG LIVE 

YOUR car: 

Regular motor oils aren't designed to 
deal with the problems unique to higher 
mileage engines. MaxLife's exclusive 
Multi-Life™ additive system fights the 
four major causes of breakdown - 
Leaks, Deposits, Sludge and Friction. 

• Special seal conditioners rejuvenate 
seals within the engine block to 
prevent oil leaks that lead to deposits. 

• Anti-oxidant additives reduce oil 
viscosity breakdown to prevent 
engine-clogging sludge and deposit 
formation. 

• Detergents chemically bond with and 
remove existing sludge and deposits. 

• Additional friction-reducing and anti- 
wear additives reduce abrasion within 
the engine and prevent engine damage. 

Valvoline's MaxLife gives your car 
the extra protection it needs to keep 
running far into the future. 
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REBORN 

This Silent 
Luxury Jet 
Flies Coast-lo 
Coast in 2 htours 




Booming Business 

"Rattling dishes" are 
annoying ["All Sonic, No 
Boom/' Concepts & Proto- 
types, March], but that isn't 
why supersonic overflights 
were banned. I worked 
on sonic-boom research 
for the FAAin the 1970s. 
Our studies showed that 
the pressure wave, not the 
noise, was what startled 
most people. About 20 
percent never adapted 
to it. The FAA concluded 
that we couldn't have 20 
percent of surgeons, driv- 
ers and others jumping out 
of their skin whenever a 
supersonic craft flew over. 
I hope the spreading out 
of the pressure wave solves 
the problem; otherwise, 
the venture will again fail. 
J. P. Bailey 
Lawton, Okla. 



Safety Light 

In "Hide Your Wi-Fi Away" [How 
2.o ; March], you explain how to hide 
a homemade Wi-Fi antenna system 
inside a light fixture. When looking at 
the illustrations, I see safety concerns 
with the hot lightbulbs. Wouldn't this 
project violate various safety codes? 
Matthew C. Jackson 
Troy, Mich. 

Senior editor Mike Honey replies: 

Mr. Jackson raises a good point that 
we cant emphasize enough: Any 
project that involves modifying an 
existing product carries some risk, so 
researching applicable regulations 
and following safety precautions is 
a must. Always call a professional if 
you're not sure. 

Regarding the bulb, author Dave 
Prochnow's original draft for this 
project called for a homemade LED bulb 
to avoid the concern over excess heat. 
For the photo shoot ; we used a small, 
cool (10-watt) incandescent because of 
its more recognizable shape, and we left 
the cover off the fixture, which would 
further help cool the unit. Another 
reader offered an alternative solution: 
Have an electrician install an outlet in 
a hallway wall, up high, and mount the 
Wi-Fi antenna beside it. If you dont like 
the cool tech look in the hallway, build 
an inexpensive smoked Plexiglas cover 
to hang over the unit. 
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HOW TO CONTACT US 

Address: 

2 Park Ave., 9th Floor 
New York, NY 10016 
Fax:212-779-5108 

LETTERS 

Comments may be 
edited for length and clar- 
ity. Please include your 
address and a daytime 
phone number. We regret 
that we cannot answer 
unpublished letters. 
E-mail: 

letters@popsci.com 



tion. We regret that only 
letters considered for 
publication can be 
answered. 

E-mail FYI questions to 
fyi@popsci.com. 



Popular Science ONLINE 

Check out our Web site 
a t popsci.com. 

QUESTIONS FOR FYI 

We answer your science 
questions in our FYI sec- 



NEW SUBSCRIPTIONS 

To subscribe to Popuur 
Science, please contact: 
Phone: 800-289-9399 
Web : popsci.com/subscribe 

SUBSCRIPTION INQUIRIES 

For subscription or delivery 
problems, or to report a 
change of address, contact: 
Popuur Science 
P.O. Box 62456 
Tampa, FL 33662-4568 
Phone: 800-289-9399 
Web: popsci.com/manage 

INTERNATIONAL 
EDITIONS 

For inquiries regarding 
international licensing or 
syndication, please contact: 
syndication@popsci.com. 
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Q Leaks Q Deposits Q Sludge Q Friction 



Available in 

FULL SYNTHETIC 

or 

SYNTHETIC BLEND 

VALV0LINE.COM 

©,2007, Ashland 




THE ONLY THING PREDICTHBLE 
RBOUT THE FUTURE IS 
WHRT YOU'LL BE DRIVING. 

Keep the car you love on the road even longer. Valvoline's MaxLife protects 
against the four major causes of high-miteago engine breakdown: 

FRICTION * LEAKS • DEPOSITS * SLUDGE 

LONG LIVE YOUR CAR? valvoline.com 



MEGAPIXELS 

THE MUST-SEE PHOTOS OF THE MONTH 




• PopSci 
□ N THE WEB 



See more amazing photos 
at popsci.com/gallery. 



WATER BUGGY 

A prototype watercraft is designed to go almost anywhere, bump-free 

It's known as Proteus, and its performance is just as unusual as its appearance. The creation of California company 
Marine Advanced Research, this leggy craft is the helicopter of boats, explains designer Ugo Conti, who says Proteus 
clones could someday be used for quickly deploying research equipment to far-flung locales or for ocean search- 
and-rescue operations. The range of conventional craft is limited by their ability to take the pounding of huge swells 
in the open ocean and by the depth of the boats' draft in shallow water. Proteus's catamaran-style hulls displace only 
1 8 inches, so it can operate safely close to shore. And the vehicle is designed to surf on top of the waves, rather than 
cut through them, allowing it to travel safely and efficiently in rough seas. The ride can't be beat: The cockpit is sus- 
pended on four aluminum legs attached to the hulls by titanium springs. Which means no bumps— and a view 

12 feet above the waves. BY MARK SCHROPE | 1 

PHOTOGRAPH BY TOBY THIERMANN 




BLUE CRUSH 

In Australia, bluebottle jellyfish invade in striking numbers 

Sailing ashore on blustery northeast winds, vast armadas of half-foot-long bluebottle jellyfish took Australia's Gold 
Coast beaches by storm this year. The smaller, electric-blue cousin of the Portuguese man-o'-war (both species are 
technically polyps] commonly blows in to southern beaches during the summer months— November to February, 
Down Under— in dense packs. (This flotilla was photographed on Terrigal Beach in New South Wales.) But seldom 
have they arrived in such nettlesome droves: In a single January weekend, Queensland lifeguards treated 600 stings, 
a stunning increase over the 476 stings recorded for that entire month in 2006 (though painful, stings are almost never 
deadly). It's unclear whether there has been a population spike among the sail-shaped, gelatinous invertebrates or if 
the wind patterns are simply bringing more of them ashore, says Lisa-Ann Gershwin, a jellyfish expert at James Cook 
University in Queensland. "They live way out in the central gyres in the middle of the great oceans," she explains, "but 
so far nobody's bothered to go out there and count them." BY TDM CDLLIGAN PHOTOGRAPH BY BELINDA CURLEY 






nii look in navigation. 




niivi® - ultra-slim, ultra-cool. And at a new price that makes it 
the most attractive navigator on the streets. With niivi, you're just 
a few screen taps away from finding whatever your heart desires. 
Clear, voice-prompted directions guide you along the way. 
Arriving in style has never been so simple. 



Come on - let's niivi. 



www.garmm.com 



GARMIN 



NASDAQ GRMN 



WHAT'S NEW 

TECH THAT PUTS THE FUTURE IN THE PALM □ F YOUR HAND 



a pocKet printer 



that uses no ink 




Little cameras 



with huge zooms 




The latest fashion- 
downloaded 



The first fully programmable phone does what 
you— not Apple or Verizon— want it to do 
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SHINE ON 

Car wax takes too long to apply and 
wears off too soon. But this silicone- 
based cream instantly bonds to the 
clear-coat finish found on most autos, 
and the protection lasts three times as 
long as usual — for at least 10 washes. 
3M Performance Finish 
$15; 3m.com 





REFURBISHED 
FLOOR MODEL 

Many rugs, it turns out, use 
a nylon that can be melted 
and respun indefinitely. Shaw 
saves such rugs from the 
landfill to create the first new 
carpet made from old scraps. 
Shaw Anso Nylon From 
$4.50/sq. ft.; shawfLoors.com 



EXIT STRATEGY 

Never miss your exit on the 
freeway again. This GPS navi- 
gation device illustrates major 
highways right down to the 
individual lanes. Arrows show 
you when to switch lanes in 
order to nail your turn, a first 
among handheld GPS units. Fujitsu Siemens 
Pocket LOOX N100 $500; navigon.com 




rm 
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GOOD LISTENER Three microphone capsules inside this 
palm-sized recorder pick up full surround sound, perfect for 
saving impromptu jam sessions or creating like-you-were-there 
podcasts. Zoom H2 Handy Recorder $200; samsontech.com 



1 



SAW 

This attachment turns RotoZip's drill-like hole cutter 
into a flush-cut saw (which cuts parallel to the ground 
for tasks like trimming floor molding) or a small cir- 
cular saw. Slip in a heat-diffusing, diamond-coated 
serrated blade, and it becomes a tile cutter that doesn't 
require water-cooling. XShield $40; rotozip.com 




PORT SECURITY 

The longer you're online, the 
more time hackers have to 
invade. This smart plug tracks 
your monitor's power usage. 
When the screen goes to 
sleep, it closes the network 
connection. DataBreaker 

$40; data 
breaker 
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SOFT ROCK 

To maintain steady footing on 
bumpy paths, these trail run- 
ners turn the usual sport shoe 
inside out: The inner lining 
provides the firmest sup- 
port, while the cushiony 
foam sole wraps around rocks, 
keeping your foot level. GoLite Sun 
Dragon $95; www. golite-footwear.com 





GLISTEN TO 
THE MUSIC 

Foam earphones fit snugly, 
but — ew — they attract ear 
gunk. Shure made the covers 
of these high-end buds wash- 
able by flowing foam into a 
mold that forms a nonporous 
finish on the outside. Shure 
SE530 $450; shure.com 




• POpSCI See more hot products 
every week at popsci.com. 



BLUES 
TRAVELER 

Pack this water- 
proof, dent-proof 
guitar in your 
carry-on — it's 
less than two 
thirds the nor- 
mal size and 
weighs about 
three pounds. 
The hollow 
carbon-fiber 
neck allows 
it to resonate 
much like a 
larger guitar. 
Blackbird 
Rider $1,600; 
blackbird 
quitar.com 




JUST-RIGHT LIGHT 

The first dimmable LED flashlight 
can be a bright task lamp — or 
a battery-saving faint glow 
that won't wake your bunk- 
mate. Turn the bezel of its 
three-inch titanium tube, and 
a resistor adjusts brightness 
from 0 to 70 lumens. SureFire 
Titan $500; surefire.com 



LONG-DISTANCE 
SERVICE 

Forgot an e-mail on your PC? 
Grab it from afar by logging in 
to this home server, the first 
consumer model to open files 
and programs on networked 
computers. HP MediaSmart 
Server Price not set; hp.com 
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CALL YOUR SHOTS 

Don't wait until you get home to offload photos from 
this camera. With its high-speed HSDPA cellular module, 
it wirelessly transfers data wherever you get a cell signal. 
Samsung VLUU i70 Price not available; samsung.com 
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©THE Fi^^STp 
NO-STINK 
SUPER PAINT 



Avoid backache with an eco-friendly paint that 
covers in one coat and dries before sundown 




PAINTING WILL NO LONGER be a smelly, 
time-consuming chore. With Benjamin 
Moore & Co.'s new Aura interior-paint line, 
you can start without the primer and finish 
without the lingering odor, all in a single 
afternoon. The secret: a new "co-polymer 
surfactant" molecule that binds the color 
into a thicker, more durable paint. 

Latex paints use chemicals called sur- 
factants that help glue color pigments to 
the tiny latex beads. Trouble is, traditional 
surfactants create weak bonds that result in a 
thin, porous paint film. To solve this problem, 
Benjamin Moore engineered a technology 
called ColorLock. It uses a surfactant made 
of long polymer chains to envelop the pig- 
ment molecules — imagine a strip of Velcro 
wrapped around a tennis ball — providing 



more space to which the latex 
spheres can cling. The result is 
a paint that covers any color in a 
single coat, leaves a washable fin- 
ish, and dries in hours instead of a day. 
So although a gallon costs $55, you'll need 
only half as much. And the new chemistry 
virtually eliminates volatile organic com- 
pounds (VOCs), the nasty chemicals that 
make paint stink and contribute to smog. 

Aura debuted in January in California, 
where VOC regulations are strictest, and 
came to New York in March. But it could 
take another year to migrate elsewhere, 
as stores upgrade their tinting equip- 
ment for the new technology. That gives 
you the perfect excuse to put off paint- 
ing the living room -nicdle dyer 



_ HOW IT WORKS 


o skill 
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- LATEX PAINT consists of four basic ingredients. Tiny 

- beads of latex [A] hold the paint mixture together 
Z after it dries, pigment [B] provides color, surfac- 
tant [C] binds the latex to the pigment, and water 

~ thins the mixture for application. Aura uses a new 

- type of surfactant in long polymer chains that wrap 

- tightly around the pigment particles, creating more 

- surface area to which latex beads can attach. 


OLD 
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IN RELATED NEWS: A STRONG ACCENT 



Can't get your hands on Aura? Try Sherwin-Williams's new Line 
of bright accent paints called Duration Home, which hits shelves 
nationwide this month in more than 300 colors. Like Aura, Dura- 
tion Home is a low-VOC paint with a stain-resistant finish that 
won't rub off or get a shiny look when you wash it. The company 
credits the performance to "cross-linking" latex particles that 
bind tightly to pigments and keep the paint firmly glued to the 
wall's surface. Unlike with Aura, however, you'll still need primer 
and a second coat. $43/gallon; sherwin-wiUiams.com 
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how THE INKLESS 
PRINTER 

Using a new kind of paper and dye p this device 
fits in your pocket— or even a camera— and 
makes photos appear like magic 




TO MAKE A PRINTER as small as today's palm-sized cameras, 
engineers removed the one ingredient that seems essential: 
the ink. Polaroid spin-off Zink instead layers dyes that initially 
look clear onto sheets of plastic "paper." When blasted by 
hundreds of small heaters in the print head, the dyes change 
color, producing a water-resistant image that lasts about 
10 years. Zink expects two products that use its technology 
to debut later this year: a $100, wallet-size, Bluetooth- 
enabled printer [shown here] to go with a cellphone and 
a $200 camera with a built-in printer. Fill either with a 
10-pack of paper for about $2.-lauren aaronsun 



HANDY PRINTER The Zink 
produces 20 2x3-inch 
images per charge. 




INT WITHOUT INK 





The Zink printer spits out a 
2-by-3-inch photo— using some 
200 million heat pulses— in 
only 30 seconds. Beneath its 
clear finish [A], the paper 
contains a layer of dye a few 
microns thick for each of three 
colors. Individual dyes begin in 
transparent, crystalline form. 
When heated, the molecules 
melt into a random arrange- 
ment that causes the dye to 
absorb light and take on color. 

To activate the dye, the 
sheets pass undera print head 
with 600 small ceramic heating 
elements— one for each pixel— 



that create the photo one row 
at a time. To turn a pixel yellow, 
high heat (hundreds of degrees) 
blasts for a short time (about 
a tenth of a microsecond). The 
heat triggers the yellow dye [B] 
but not the magenta and cyan 
layers. A longer blast of me- 
dium heat— too cool to affect the 
yellow dye— melts the magenta 
layer [C]. Activating the cyan 
layer [D] requires a longer 
blast of lower heat. The printer 
blends colors by pulsing sev- 
eral times in quick succession 
to melt each layer just enough 
to get the necessary shade. 
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Protect your engine from pressure. 



Your engine's internal combustion creates horsepower. Sadly, it also creates one of your engine's 
greatest enemies - pressure. Over time, pressure can damage your motor oil, decreasing its ability 
to deliver full protection. Fortunately, Pennzoil Platinum™ Full Synthetic motor oil is formulated to 
stand up to that pressure. 

Pennzoil Platinum protects engines with adaptive molecules. When faced with intense pressure, 
adaptive molecules cluster together, creating a barrier to help absorb the impact like a cushion. 
When the pressure subsides, the adaptive molecules return to normal. 

And pressure isn't the only enemy adaptive molecules resist. They also resist heat and shearing. 
When adaptive molecules encounter severe heat, they break apart to avoid harm, yet continue to 
provide excellent protection. And when adaptive molecules enter areas where they can be sheared 
apart, they split again, reforming as soon as they have slipped through. 

Amazingly, adaptive molecules can go from separating to avoid permanent shear, to clumping 
together against pressure, right back to separating to evade heat, over and over. This helps Pennzoil 
Platinum maintain viscosity, which helps keep engines running stronger, longer. So help your engine 
fight the enemies within. Give it the adaptive molecules in Pennzoil Platinum motor oil. 




Visi t PennzoilPlatinum.com to learn more about adaptive molecules. 



Not just oil, Pennzoil: 




■ WHAT'S NEW I PHOTOGRAPHY 




TECH 
TREND 



SMALL 
CAMERAS 
WITH BIG 
ZOOMS 

Clever optics double and triple the 
close-up power of compact cameras 




THE TREND 

Affordable com- 
pact cameras are 
graduating beyond 
the standard 3x 
optical-zoom 
capability, gaining 
wide-angle and 
telephoto powers 
that rival $1,000- 
plus, multi-lens 
SLR setups. 



WHY NOW 

Economies of scale 
are making sophis- 
ticated lens systems 
more affordable. 
Better digital 
processing and 
mechanical image 
stabilization help 
keep even super- 
zoomed photos 
looking crisp. 



HOW YOU'LL 
BENEFIT 

You can catch a 
close-up of your 
Little Leaguer from 
the stands, or get 
the whole baseball 
diamond in a single 
shot, without hav- 
ing to lug a bag full 
of camera gear. 

— SEAN CAPTAIN 



I 



LET THE LENS DO THE WORK 



Panasonic 
DMC-TZ3 




Casio Exilim 
EX-V7 



COME CLOSER A long zoom allows you to radically change the 
photographic perspective without having to move an inch. 



SAVING SPACE WITH 

Special glass gives Olympus 
the first 18x (28mm-504mm) 
zoom. Typical lenses either bulge 
outward or hollow inward, 
creating evenly curved surfaces 
like those of a sphere. But they 
distort shapes and colors at their 
edges, requiring correction by 
other lenses. This 7.1 -megapixel 



ODD-SHAPED LENSES 

camera uses four aspheric lenses, 
which minimize distortions by 
curving less at the edge than at 
the center. And motors nudge 
the image sensor to counteract 
camera shake so that high zoom 
doesn't magnify little jitters into 
big blurs. Olympus SP-550 
$500; olympusamerica.com 




USING OPTICAL AND 
DIGITAL TRICKS 

This 1 .47-inch-thick camera packs 
a 10x (28mm-280mm) zoom 
using two standard aspheric 
elements and one meniscus 
lens. Resembling a contact lens, 
a meniscus is concave (bulg- 
ing outward) on one side and 
convex (bending inward) on the 
other, providing two aspheric 
surfaces in one lens. The image 
processor fixes any optical distor- 
tions, and another lens moves 
to counteract camera shake. 
Panasonic Lumix DMC-TZ3 
$350; panasonic.com 




BENDING LIGHT 
AROUND CORNERS 

Most zooms telescope outward 
when the camera powers up, 
but this model stays only one 
inch thick by using a lens barrel 
that resembles a periscope. 
Light enters at the front of 
the camera, hits a prism, and 
bends 90 degrees to pass 
through additional lenses 
within the body. Other cameras 
have such "folded optics," 
yet this one achieves a record 
7x (38mm-266mm) zoom. 
Casio Exilim Hi-Zoom 
EX-V7 $400; casio.com 
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ee how easy it is to get started boating with your free DVD at DiscoverBoatin 





Dogs need weekends, t 




©2007 National Marine Manufacturers Association 



AT'S NEW I GADGETS 




I 



THE TECH BEHIND THE CONCEPT 



DIAL-UP DESIGNS 

Someday your cellphone 
(like this one covered in a 
new "wood paper" from 
sheerveneer .com) could 
be the control center for 
your customizable shoes, 
downloading and sending 
them new patterns. 



CONCEPT 



CUSTOM KICKS 



A little-known display technology could someday let you change 
the look of your shoes (or other clothing) whenever the mood hit 



THE CONCEPT: Ever walk into 
a party and see someone with 
the same shoes? Reclaim your 
unique style by pulling out your 
phone and beaming a new pat- 
tern to your feet. These sneak- 
ers, conceived by Inventables 
[see box, right], would incorpo- 
rate a screen that can show a 
two-color design or message 
indefinitely and uses electric- 
ity only when it changes. You 
would download new patterns 



with your phone and send them 
to the shoes over Bluetooth. 
A small, flexible battery in the 
shoe would power thousands 
of changes. Special-edition 
sneakers can sell for hundreds of 
dollars today, so Inventables en- 
visions pattern sales easily cover- 
ing the shoes' higher manufac- 
turing cost. Although the sneaks 
are just a concept, the screen 
technology is real. Nike, are you 
Iistening?-MIKE haney 



WHOSE IDEA IS 
THIS ANYWAY? 



Inventables is a self- 
styled "inspiration 
firm" in Chicago that 
tracks down new and 
little-known materials 
and technologies— such 
as this wood paper 
and LCD— and designs 
conceptual products 
based on them. See 
more creations at 
inventables.com. 



▲ THE POWERLESS DISPLAY 

The key to building a sneaker 
with a display that can change 
patterns anytime: Cut down its 
power needs to virtually noth- 
ing. These concept shoes use 
a type of screen, known as a 
cholesteric LCD, that needs no 
backlight and can hold an image 
for years— without power. 

The molecules inside the 
display have two stable orienta- 
tions. In one, they are twisted 
so that they reflect a particular 
wavelength of light, making an 
area of the screen appear, say, 
dark blue. But when a charge 
is applied to certain areas, the 
molecules untwist, letting light 
through to reveal the back- 
ground color instead. Because 
the molecules maintain the 
same orientation until charged 
again, the design stays put. 

Developed at Kent State 
University in the 1990s, the 
screens are now mostly used 
for store signage (they refresh 
too slowly for video). Research- 
ers are working on making 
screens that can show several 
colors and on making them 
flexible enough to be sewn onto 
clothes, kentdisplays.com 
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Take the i 



laces 



The Nokia N800 Internet Tablet lets you stay connected to the Internet almost anywhere. 
Pick up Wi-Fi signals through a wireless network or even through your compatible Bluetooth 
cellphone to create a mobile Internet experience. 

You can even go beyond browsing: Get up-to-the-minute news updates via RSS feeds, 
play music, enjoy your photos, watch videos, listen to Internet radio, and make live video 
calls with friends and colleagues. 




With the Nokia NBGO's open source technology, 
you can create your own applications and share 
them with others, K Kan gas New York, NY, the 
winner of this month s Nokia IM80G Challenge, 
sent us a killer a pp idea; "HotSpotter." It would 
find WI-FI botspots within range and uses the 
NSOO s Internet radio feature to audibly tell you 
where a hotspot is located His HotSpotter idea 
is just one of many submissions we received from 
the contest For more information on the Nokia 
NBOO hop over to www. pops cico m/n q ki a . 

Custom Application Idea: "HotSpotter" 





Tftp dqyirre is so smart it recognizes different Inputs, 
using adaptive technology, 1 1 u rider sta rtds whether 
you're using your finger or the. stylus and automatically 
adjusts Lhe sfcze of the keyboard fur [he right fit 
Experience it all on the impressive high resolution screm 




Listen to your favorite tracks. Take a trash course 
In Italian. Stream Internet radio through the stereo 
speakers or the headphone Jack. En}Dy your favorite 
photos and videos. Your vast media collection is 
in your pocket 



O an* Hotel totq h»i« arc! KHM Ereuaaffirts or retjEwi araJEmrVs U ^iCcsthbohi 



NOKIA 
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COMING 
SOON 



IS YOUR TV RINGING? 

Real, live television is coming to your cellphone. 

We took an early look at how two competing technologies stack up 



MOST MOBILE TELEVISION isn't real TV— just blurry streaming 
video or sharper, brief clips that take forever to download. But two 
rival technologies can beam full-length shows and breaking news to 
your phone. DVB-H, an adaptation of the European broadcast system, 
is in trials in New York. Qualcomm's MediaFLO, developed especially 



for handhelds, recently launched in select markets on Verizon and by 
year's end will be offered on AT&T. Instead of using inefficient data 
networks that bog down as people log on, both broadcast crisp digital 
TV signals to new cellphones (or other mobile devices, like laptops) 
equipped with special tuners. -mark spoonauer 



TECH: DVB-H 

PROVIDER: Modeo 
AVAILABILITY: 

Unknown 
(in trials now) 
TV CHANNELS: 6, 

plus 8 audio 
PRICE: $15/mo. (est.) 
TESTED ON: Modeo 
Mobile TV Smartphone 
BATTERY LIFE: About 
three hours of TV 
THE VERDICT: 
Launching the 
player took about 13 
seconds, and channel 
changes averaged 
a sluggish seven 
seconds. But our 
screening of Fox & 
Friends and El News 
Daily looked very 
clear — we could even 
read the tiny news ticker. Playback was generally smooth, with 
occasional stuttering and blockiness. Modeo hasn't yet signed up 
a cellphone carrier, but it is testing service on a prototype phone 
made by HTC. 

CHANNELS: CNBC, Discovery Channel, E!, Fox News, 
Fox Sports, MSNBC, plus eight audio channels 




TECH: MEDIAFLO 

PROVIDER: Verizon Wireless 
VCAST TV 
AVAILABILITY: Now 
TV CHANNELS: 8 
PRICE: $15/mo. 
TESTED ON: LG VX9400 
BATTERY LIFE: About three 
hours of TV 

THE VERDICT: An episode of 
24 looked stellar, with crisp, 
fluid video. And audio was 
in sync, unlike with current 
video offerings such as Sprint 
TV. Playback started in about 
five seconds, and channel 
changes took a brisk three 
seconds or less. Verizon 
offers live news and sports 
on special mobile versions 
of major networks, and it 
will play popular prime-time 
programs in the daytime. So, 
for example, The Daily Show 

might air during your lunch break. You can view schedules in 
advance on a cable-TV-like program guide, but sadly, you can't 
record content. 

CHANNELS: CBS, Comedy Central, ESPN, Fox, MTV, 
NBC Entertainment, NBC News, Nickelodeon 




WHAT'S 
NEXT 



WARP-SPEED WIRELESS 



Today's "high-speed" wireless Internet technologies, EV-DO (from 
Sprint and Verizon) and HSDPA (from AT&T), provide piddling 
download rates of 0.4 to 0.7 megabit per second. But the new 
Mobile WiMax technology will hit 2 to 4 Mbps- enough to carry 
data and smooth Web video at once. Sprint will start testing Mobile 
WiMax later this year (charging $55 per month) and will offerthe 
service to some 100 million customers next year. 



IOWNLDADS PER MINUTE 




: m g, EV-DO and HSDPA (0.4-0.7 Mbps) 
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Want to spend more time having fun, 
and less time looking for a bathroom? 



FLOMAX may improve male urinary symptoms due to BPH in 1 WEEK. 




Going urgently? 
Weak stream? 



Talk to your doctor. For many men, FLOMAX may help in one week. 
FLOMAX is approved to treat male urinary symptoms due to BPH, also called enlarged prostate. 
Only your doctor can tell if your symptoms are due to BPH and not another condition such as 
prostate cancer. Common side effects are runny nose, dizziness and decrease in semen. 
A sudden decrease in blood pressure may occur upon standing, rarely resulting in fainting. 
So avoid situations where injury could result. If considering cataract surgery, tell your eye 
surgeon you've taken FLOMAX. To learn more, call 866-432-9734 or visit 4FLOMAX.com. 

If you can't afford FLOMAX, our Patient Assistance Program may help. Call 800-556-83 7 7. 

FLOMAX 

TAMSULOSIN HCI CAPSULES0 - 4UG 
The 1-week difference. 

Please see Patient Information on adjacent page. 

Copyright ©2007 Boehringer Ingelheim Pharmaceuticals, Inc. All rights reserved. (01/07) FL-33900 
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FLOMAX 

TAMSULOSIN HCI 



CAPSULES 0.4 MG 



IMPORTANT PATIENT INFORMATION 



What is FLOMAX? 

FLOMAX is a prescription medication that is 
specifically designed to help relieve the signs and 
symptoms of benign prostatic hyperplasia (BPH), a 
condition your physician may refer to as an enlarged 
prostate. FLOMAX works by relaxing the prostate 
muscles around the urethra, allowing urine to flow 
more freely out of the bladder. FLOMAX is NOT 
indicated for the treatment of high blood pressure. 

Who should not use FLOMAX? 

You should not take FLOMAX if you are allergic to 
tamsulosin hydrochloride or any other component of 
FLOMAX. 

What should I be aware of before taking 
FLOMAX? 

o An enlarged prostate (BPH) and cancer of the 
prostate cause many of the same symptoms. It is 
important that you see your doctor first to rule 
out prostate cancer. 

o Though extremely rare, FLOMAX and other 
drugs in this class (alpha- 1 blockers) have been 
associated with prolonged painful erection 
(priapism), which is unrelieved by sex. If this 
occurs, seek immediate medical attention, since 
this condition can lead to permanent inability to 
have an erection, if left untreated. 

o During cataract surgery, a condition known as 
intraoperative floppy iris syndrome (IFIS) has 
been observed in patients treated with drugs in 
this class. When considering cataract surgery, 
inform your surgeon if you are taking or have 
taken FLOMAX and/or other drugs in this class. 

o If you have had a serious reaction to sulfa, be 
sure to tell your doctor before taking FLOMAX. 

o FLOMAX should NOT be used in combination 
with other drugs in its class since interactions 
may be expected. 

o FLOMAX should be used with caution in 
combination with cimetidine or with warfarin (a 
drug often prescribed under the brand name 
Coumadin® [Bristol-Myers Squibb Company]). 

Are there any warnings associated with the 
use of FLOMAX? 

FLOMAX may cause a sudden drop in blood 
pressure, especially following the first dose or when 
changing doses. Although rare, this drop in blood 
pressure may be associated with fainting, 
lightheadedness or dizziness. Caution should be 



exercised when driving, operating machinery, or 
performing hazardous tasks, since injury could result. 

What are the most common side effects of 
FLOMAX? 

The most common side effects are dizziness, runny 
nose, and a decrease in semen. Other side effects 
include headache and tiredness. 

How should I take FLOMAX? 

FLOMAX 0.4 mg capsules are taken once daily. 
FLOMAX should be taken approximately one-half 
hour after the same meal each day. If you stop or 
forget to take FLOMAX for several days, start again 
with the 0.4 mg once-daily dose. If you were 
previously on a higher dose, contact your doctor 
before returning to the higher dose. 

Do not crush, chew, or open FLOMAX capsules. 

What about overdosing with FLOMAX? 

You should always take your medications according 
to the directions given by your doctor. If you think 
you have taken an overdosage of FLOMAX capsules, 
contact your doctor immediately. 

Still have questions? 

For more information, ask your doctor or pharmacist, call 
1-866-432-9734, and/or visit www.4FLOMAX.com. 



^ only 



Marketed by: 

Boehringer Ingelheim Pharmaceuticals, Inc. 

Ridgefield, CT 06877 USA 

and 

Astellas Pharma US, Inc. 
Deerfield, IL 60015 USA 



/fjT\ Boehringer 
NlWli/ Ingelheim 



Licensed from and Manufactured by: 

Astellas Pharma Inc. 
Tokyo 103-8411, Japan 
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FL-BSC(03/06) 



Copyright © 2006, Boehringer Ingelheim Pharmaceuticals, Inc. All rights reserved. 





WHAT'S NEW 1 AUTO TECH j 









FULLY 
LOADED 



ROCK AND ROLL 

The ultimate audio add-ons turn your vehicle into a mobile multimedia center 



WITH THE RIGHT UPGRADES, your car 
can sound as good as an audiophile's living 
room and be as connected as your office. 



Start by swapping the old stereo for a PC 
that plays your entire music and movie 
library. Then add digital radio for static-free 



reception. Top it off with audio signal pro- 
cessing that will make you swear there's a 
live band on your dash -ben oh 




HI 



.XL- ' 



! Want to build your own car computer instead? See page 92 



SURF IN THE CAR 

Though no larger than a 
double-high stereo, the Atlas 
CPC-1000 is a full Windows 
Vista PC with a 6.5-inch 
touchscreen and up to a 60- 
gigabyte hard drive (enough 
for about 15,000 songs). It 
can run iTunes, play games 
and movies, and provide GPS 
navigation. Add a cellular 
modem card for an always- 
on Internet connection. 
Azentek Atlas CPC-1000 
$2,500; azentek.com 




^^^^^^^^ 



SETTHESOUNDSTAGE 

The mix of materials and 
shapes inside a car plays havoc 
with its acoustics. Alpine's 
PXE-H650 is the first car audio 
processor with a microphone to 
measure these sonic problems 
and custom-adjust your speak- 
ers' output. It automatically 
optimizes settings for a full car 
or a solo driver. Alpine PXE- 
H650 $450; aLpine-usa.com 



ADD AN AMP— EASILY 

An aftermarket amplifier can 
massively boost the sound 
power of even flimsy stock 
speakers. And now you don't 
need a shop to install one. 
Order the THA 475 with one 
of 40 wire harnesses (covering 
about 2,000 car models), and 
you can have the four-channel, 
7 5 -watt amp bumping in less 
than an hour. BlaupunktTHA 
475 $400; blaupunkt.com 





UPGRADE YOUR 
BROADCASTS 

Hybrid digital radio offers 
near-CD-quality audio, now 
broadcast on 1,700 channels in 
the U.S. from both traditional 
stations and new digital-only 
offshoots. And unlike satel- 
lite radio, it's free. Visteon's 
HD Jump, one of the first car 
units, also plugs into a home 
docking kit. Visteon HD 
Jump $250; evisteon.com 



CONNECT ANYTHING 

Some factory stereos are inextri- 
cably linked to a car's data and 
electrical systems. But you can 
still expand your setup by install- 
ing the Kenwood KOS-V1000 
hub. Its two USB ports and pair 
of A/V inputs and outputs let 
you add an iPod, HD radio and 
satellite-radio tuners, disc chang- 
ers, LCD monitors, or even a 
game console. Kenwood KOS- 
V1000 $700; kenwoodusa.com 
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at the pump 

and everywhere else. 



5 ^° Cashback Bonus® 

on gas and auto maintenance 
purchases 

Earn when you fill up at gas stations — it's like 
saving 12C a gallon 

Also earn on auto maintenance purchases at auto 
dealers, service/repair shops, towing services, parts/ 
supplies stores and more 

Unlimited Cashback Bonus on everything else 
Earn up to 1 % Cashback Bonus on all other 
purchases automatically 

Rewards are easy to earn, easy to redeem and 
never expire as long as you use your card 



0 



% 



APR 

on purchases and balance transfers until 
May 2008 



Best-in-class benefits 

You're never responsible for any unauthorized charges- 
online, offline, anytime, anywhere 

• Easiest online account management options that put you 
in control, your choice of how and when you pay your bill 
and timely e-mail reminders to help you avoid fees 

No annual fee 



DISC VER 



CARD 



Apply today at gas.Discovercard.com 

or call 1-800-215-4179. Enter or mention invitation #FEYF. 



12C per gallon savings calculation based on earning 5% Cashback Bonus on gas purchases at $2.50 per gallon. 
Savings may vary based on average gas prices. 

*Eam unlimited cash rewards on all purchases. Earn a full 5% Cashback Bonus on your first $1 ,200 in annual gas and auto maintenance purchases. In addition, earn a full 1% on 
all other purchases after your total annual purchases (including gas and auto maintenance) exceed $3,000; other purchases that are part of your first $ 1 ,500 earn .25% and other 
purchases that are part of your second $1 ,500 earn .50%. Combined gas and auto maintenance purchases in excess of $1 ,200 earn Cashback Bonus at the same rate as other 
purchases. Gas and auto maintenance purchases are those made at merchants we classify as gas stations and at stores that primarily sell automotive parts and services, such as 
auto dealerships, auto repair shops, tire stores and car washes. Purchases made at select warehouse clubs, discount stores ana their affiliates earn .25%. Rewards are redeemable 
in $20 increments. Full terms ana conditions will be sent with your Card. 

: *Purchase and Balance Transfer APRs are 0% until the last day of the billing period ending during May 2008. Standard purchase APR: variable 1 3.99%. Cash APR: 20.99% or 22.99%. 
Default APR: up to 28.99%. Min. fin. chg.: $.50. Cash transaction fee: 3%, min. $5 and no max. Balance transfer fee: 3%, min. $5, max. $50. Rates as of March 1, 2007. 

©2007 Discover Bank, Member FDIC 



HEADLINES 

DISCOVERIES, ADVANCES E> DEBATES IN SCIENCE 



[34 



I Darts that detonate 
burrowed mines 




3 « 

Will China beat us 
back to the moon? 




44 



A machine that turns 
Army trash into energy 



THE FUTURE OF ENERGY 



NUKING NUCLEAR WASTE 

Energy officials argue for a new breed of reactors that run on recycled radioactive fuel 





LATER THIS YEAR, scientists at Oak 
Ridge National Laboratory in Tennessee 
hope to take a big step toward solving 
America's nuclear-waste woes. Pending 
clearance from the Department of Energy, 
they will demonstrate a new toxic-waste 
recycling process. 

The aim of the demo — part of a con- 
troversial $405-million government project 
called the Global Nuclear Energy Partner- 
ship (GNEP) — is to transform nuclear 
leftovers into fuel for a new breed of reac- 
tors. The new reactor/fuel combo, GNEP 
officials say, could produce up to 100 times 
as much energy as conventional reactors 
and could generate 40 percent less waste. 



WHAT A WASTE By 2015, 42 of the 103 nuclear reactors in the U.S. will run out of 
space to store spent fuel. Clockwise from left: Nevada Nuclear Test Site near Yucca 
Mountain; nuclear waste at the Hanford Site in Washington; a cooling tower. 



The initiative is a key part of the Bush 
administration's long-term strategy to 
meet America's rising demand for electric- 
ity — according to the DOE, it's expected 
to jump by 45 percent from 4,000 billion 
kilowatt-hours in 2005 to 5,800 billion 
kilowatt-hours in 2030 — without creating 
more greenhouse gases. "Nuclear energy is 
the biggest source we have for meeting our 
energy needs without contributing to global 
warming," says Sherrell Greene, director 
of the nuclear-technology program at Oak 



Ridge, one of the 13 potential recycling 
sites selected earlier this year by the DOE. 

Another central GNEP objective is to 
deal with the nation's growing nuclear- 
waste problem: The country's 103 nuclear 
reactors produce 2,200 tons of radioac- 
tive waste annually, and there's no good 
place to put it. Even if no new reactors are 
built, at current rates, the U.S. will have 
produced more than 94,600 tons of spent 
nuclear fuel by 2050, and the repository 
at Yucca Mountain in Nevada, America's ► 
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MILITARY TECH 



BEACH CLEANUP 

A naval strategy to detonate 70 million mines calls for high-tech showers of darts 



SINCE 2001, more than 13,000 
American soldiers have been killed or 
maimed by landmines or improvised 
explosive devices. Civilians included, 
landmines kill or injure an estimated 
20,000 people around the world every 
year. To blaze safer trails, the U.S. 
Office of Naval Research is develop- 
ing a system that uses thousands of 
chemical- and explosive-packed darts 
to snuff out landmines. "It's one of the 
most successful systems we've tested so 
far," says project leader Brian Almquist. 



Mines are often equipped with 
a touch or tilt trigger, making them 
extremely difficult to safely defuse 
by hand or by robot, and the current 
method for clearing mines from a safe 
distance — dropping a large blast war- 
head on the field — works only on ones 
laid aboveground. The new system 
circumvents these problems by employ- 
ing a cylindrical bombshell packed with 
6,500 darts. 

When dropped from the safety 
of an airplane, the GPS-guided bomb 



ejects the darts and spreads them out 
in a 60-foot circular pattern. Each dart 
is designed to burrow several feet into 
sand or water, pierce the exterior of a 
mine, and defuse or detonate it. For 
safety reasons, any explosive darts that 
don't hit mines self-sterilize. 

Almquist and his team are still mod- 
ifying the darts, and the project needs 
approval from the Naval Sea Systems 
Command Acquisition Program to move 
out of the lab, but a f ieldable system 
could be ready by 2015-bjdrn carey 






lone long-term solution to radioactive- 
waste storage, will stow just 77,000 tons 
when it's slated to open in 2020. 

Yet not everyone thinks GNEP's stra- 
tegy for recycling waste is the solution. 
Ivan Oelrich of the Federation of Ameri- 
can Scientists, for example, says that the 
new type of recycled fuel would contain 
as much as 90 percent plutonium, mak- 
ing it a much more attractive target to a 
bomb-building terrorist. Spent fuel from 
traditional reactors, by comparison, con- 
tains only 1 percent plutonium. 

GNEP officials reject this criticism. 
The new recycling process, they argue, 



New reactors could 
produce 40 percent 
less waste than 
conventional ones. 



will not isolate pure plutonium, making it 
more difficult to convert the leftovers into 
a bomb. Specifically, the process calls for 
dissolving spent fuel in nitric acid to chemi- 
cally extract the nastiest 1 percent — the 
highly radioactive elements plutonium, 
neptunium, americium and curium, also 
known as actinides — as well as depleted 
uranium. (The remaining waste is stored in 
traditional casks.) The uranium is then re- 
enriched, recombined with the actinides, 
and compressed into fuel pellets for state- 
of-the-art reactors. In this scheme, waste 
is used repeatedly, transforming it into less 
harmful elements with each cycle. 

The Oak Ridge demonstration is 
intended to be a miniature model (minus 
the reactors) of how this recycling process 
could work at the industrial scale. "It's 
a synthesis of the whole process," says 
Greene, who is working on the project. 

In addition to pursuing scaled-down 
tests of the new recycling technology, 
GNEP officials will release a draft report 
this summer on the environmental impact 
of the potential sites. But the program's 
defining moment will happen next year 
when the U.S. secretary of energy decides 
whether to step up the initiative and 
build America's first full-scale demonstra- 
tion plant.-SETH FLETCHER 
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WHO ISN'T 
MOON-BOUND? 



China launches its first lunar orbiter, Change 1 f 
this spring, kicking off a second space race 



TEAM U.S.A. Measuring deadly cosmic 
rays is among the many objectives of 
NASA's Lunar Reconnaissance Orbiter. 



THE NEXT TWO YEARS will see a blitz of activity around the 
moon, as spacecraft from China, Japan, India and the U.S. point 
cameras, spectrometers and other instruments at the lunar surface. 

All four orbiters will scout sites for potential moon bases, 
hunting for water at the lunar poles and for pockets of mission- 
sustaining elements such as aluminum, oxygen and helium. 
According to Paul Spudis, a lunar expert at Johns Hopkins Uni- 
versity's Applied Physics Laboratory and the lead scientist for the 
American imaging-radar experiment on India's satellite, each of 
the nations has serious ambitions to put their scientists on the 
moon. "Sending satellites is a logical first step," he says. 



But there's more at stake than national pride — by broadening 
their space experience and displaying technological prowess, each 
country stands to lure lucrative contracts with companies looking 
to launch satellites. Although the overlapping objectives could 
allow scientists to cross-check data as it's radioed back by the orbit- 
ers, so far there's been little cooperation among the competing 
space agencies. "The missions were not planned on the basis of a 
coordinated strategy," Spudis says. To wit: India and the U.S. have 
agreed to share data, but Japan has not indicated that it will do the 
same, and China's space program is notoriously secretive. The race 
is on — may the best robot win -dawn stover 



NATION 




MISSION 


SIGNIFICANCE 


SCHEDULED LAUNCH 






China National Space 
Administration's 
Chang'e 1 (named after 
a Chinese goddess who 
ingests a magic potion 
and flies to the moon) 


Circle the moon for a 
year and snap 3-D 
pictures of the sur- 
face, study its compo- 
sition, and measure 
the thickness of the 
lunar soil 


As China's first moon 
flight, this mission will 
pave the way for robotic 
landers and human 
exploration. 


This spring 


I 

! 


• 


Japan Aerospace 
Exploration Agency's 
SELenological and 
ENgineering Explorer 
(SELENE, the Greek 
goddess of the moon) 


Map the moon's sur- 
face and subsurface. 
Two subsatellites will 
help measure the 
moon's gravitational 
field and the remnant 
of its magnetic field 


Data produced by this 
orbiter will help scien- 
tists determine whether 
the moon formed from 
rocks surrounding an 
early Earth or from scat- 
tered Earth fragments. 


This summer 






Indian Space Research 
Organization's 
Chandrayaan-1 (Hindi 
and Sanskrit for "moon 
vehicle") 


Produce maps of the 
moon's topography 
and mineral composi- 
tion, search for water 
ice at the lunar poles, 
and drop an impactor 
probe 


The craft, India's first 
mission to the moon, 
will also be the first 
to carry an imaging- 
radar instrument to the 
moon — useful in the 
search for water ice. 


Early next year 




NASA's 

Lunar Reconnaissance 
Orbiter 


Look for water ice 
near the surface, 
measure temperature 
and sunlight at the 
poles, and scout land- 
ing sites for future 
missions 


This is the first phase 
in NASA's Robotic 
Lunar Exploration Pro- 
gram, which will lay 
the groundwork for a 
manned moon base. 


Next October 
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The Sleep You've Been Dreaming Of 






Soothing Rest For Mind And Body. 



Lune^ta 

^ ^(eszopiclone)(v 



It's what you've been craving. Peaceful sleep without a struggle. That's what 1,2 and 3 mg tablets 

Lunesta* is all about: helping most people fall asleep quickly, and stay asleep all through the night. It's not only 
non-narcotic, it's approved for long-term use. So you can feel comfortable taking it night after night. Talk to your 
doctor first before using sleep aids for extended periods. Tonight, just close your eyes, and leave the rest to Lunesta. 
Find out how to improve your sleep habits at www.lunesta.com. Or call 1-800-Lunesta. 

IMPORTANT SAFETY INFORMATION: Lunesta works quickly, and should be taken right before bed. Be sure you have at least 
eight hours to devote to sleep before becoming active. Until you know how you'll react to prescription Lunesta, you should not drive 
or operate machinery. Do not use alcohol while taking Lunesta. Most sleep medicines carry some risk of dependency. Side effects may 
include unpleasant taste, headache, drowsiness and dizziness. See important patient information on the next page. ©2006 sepracor inc. 



Lunesta 
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1,2 AND 3 MG TABLETS 



Please read this summary of information about LUNESTA 
before you talk to your doctor or start using LUNESTA. It is 
not meant to take the place of your doctor's instructions. If 
you have any questions about LUNESTA tablets, be sure to 
ask your doctor or pharmacist. 

LUNESTA is used to treat different types of sleep problems, 
such as difficulty in falling asleep, difficulty in maintaining 
sleep during the night, and waking up too early in the morning. 
Most people with insomnia have more than one of these 
problems. You should take LUNESTA immediately before 
going to bed because of the risk of falling. 

LUNESTA belongs to a group of medicines known as "hypnotics" 
or, simply, sleep medicines. There are many different sleep 
medicines available to help people sleep better. Insomnia is 
often transient and intermittent. It usually requires treatment 
for only a short time, usually 7 to 1 0 days up to 2 weeks. If your 
insomnia does not improve after 7 to 1 0 days of treatment, 
see your doctor, because it may be a sign of an underlying 
condition. Some people have chronic sleep problems that 
may require more prolonged use of sleep medicine. 
However, you should not use these medicines for long periods 
without talking with your doctor about the risks and benefits 
of prolonged use. 

Side Effects 

All medicines have side effects. The most common side 
effects of sleep medicines are: 

• Drowsiness 

• Dizziness 

• Lightheadedness 

• Difficulty with coordination 

Sleep medicines can make you sleepy during the day. How 
drowsy you feel depends upon how your body reacts to the 
medicine, which sleep medicine you are taking, and how 
large a dose your doctor has prescribed. Daytime drowsiness 
is best avoided by taking the lowest dose possible that will 
still help you sleep at night. Your doctor will work with you 
to find the dose of LUNESTA that is best for you. Some 
people taking LUNESTA have reported next-day sleepiness. 

To manage these side effects while you are taking this medicine: 

• When you first start taking LUNESTA or any other 
sleep medicine, until you know whether the medicine 
will still have some effect on you the next day, use 
extreme care while doing anything that requires 
complete alertness, such as driving a car, operating 
machinery, or piloting an aircraft. 

• Do not drink alcohol when you are taking LUNESTA or 
any sleep medicine. Alcohol can increase the side 
effects of LUNESTA or any other sleep medicine. 

• Do not take any other medicines without asking your 
doctor first. This includes medicines you can buy 
without a prescription. Some medicines can cause 
drowsiness and are best avoided while taking LUNESTA. 

• Always take the exact dose of LUNESTA prescribed by 
your doctor. Never change your dose without talking 
to your doctor first. 

Special Concerns 

There are some special problems that may occur while taking 
sleep medicines. 

Memory Problems 

Sleep medicines may cause a special type of memory loss or 
"amnesia." When this occurs, a person may not remember 
what has happened for several hours after taking the medicine. 
This is usually not a problem since most people fall asleep 
after taking the medicine. Memory loss can be a problem, 
however, when sleep medicines are taken while traveling, such 
as during an airplane flight and the person wakes up before 
the effect of the medicine is gone. This has been called 
"traveler's amnesia." Memory problems have been 
reported rarely by patients taking LUNESTA in clinical 
studies. In most cases, memory problems can be avoided if 



you take LUNESTA only when you are able to get a full night 
of sleep before you need to be active again. Be sure to talk 
to your doctor if you think you are having memory problems. 

Tolerance 

When sleep medicines are used every night for more than a 
few weeks, they may lose their effectiveness in helping you 
sleep. This is known as "tolerance." Development of tolerance 
to LUNESTA was not observed in a clinical study of 
6 months' duration. Insomnia is often transient and 
intermittent, and prolonged use of sleep medicines is generally 
not necessary. Some people, though, have chronic sleep 
problems that may require more prolonged use of sleep 
medicine. If your sleep problems continue, consult your doctor, 
who will determine whether other measures are needed to 
overcome your sleep problems. 

Dependence 

Sleep medicines can cause dependence in some people, 
especially when these medicines are used regularly for 
longer than a few weeks or at high doses. Dependence is 
the need to continue taking a medicine because stopping it 
is unpleasant. 

When people develop dependence, stopping the medicine 
suddenly may cause unpleasant symptoms (see Withdrawal 
below). They may find they have to keep taking the medicine 
either at the prescribed dose or at increasing doses just to 
avoid withdrawal symptoms. 

All people taking sleep medicines have some risk of becoming 
dependent on the medicine. However, people who have been 
dependent on alcohol or other drugs in the past may have a 
higher chance of becoming addicted to sleep medicines. This 
possibility must be considered before using these medicines 
for more than a few weeks. If you have been addicted to 
alcohol or drugs in the past, it is important to tell your 
doctor before starting LUNESTA or any sleep medicine. 

Withdrawal 

Withdrawal symptoms may occur when sleep medicines are 
stopped suddenly after being used daily for a long time. In 
some cases, these symptoms can occur even if the medicine has 
been used for only a week or two. In mild cases, withdrawal 
symptoms may include unpleasant feelings. In more severe 
cases, abdominal and muscle cramps, vomiting, sweating, 
shakiness, and, rarely, seizures may occur. These more 
severe withdrawal symptoms are very uncommon. Although 
withdrawal symptoms have not been observed in the 
relatively limited controlled trials experience with LUNESTA, 
there is, nevertheless, the risk of such events in association 
with the use of any sleep medicine. 

Another problem that may occur when sleep medicines are 
stopped is known as "rebound insomnia." This means that a 
person may have more trouble sleeping the first few nights 
after the medicine is stopped than before starting the medicine. 
If you should experience rebound insomnia, do not get 
discouraged. This problem usually goes away on its own 
after 1 or 2 nights. 

If you have been taking LUNESTA or any other sleep medicine 
for more than 1 or 2 weeks, do not stop taking it on your 
own. Always follow your doctor's directions. 

Changes In Behavior And Thinking 

Some people using sleep medicines have experienced 
unusual changes in their thinking and/or behavior. These 
effects are not common. However, they have included: 

• More outgoing or aggressive behavior than normal 

• Confusion 

• Strange behavior 

• Agitation 

• Hallucinations 

• Worsening of depression 

• Suicidal thoughts 

How often these effects occur depends on several factors, 
such as a person's general health, the use of other medicines, 
and which sleep medicine is being used. Clinical experience 
with LUNESTA suggests that it is rarely associated with 
these behavior changes. 

It is also important to realize it is rarely clear whether these 
behavior changes are caused by the medicine, are caused by 
an illness, or have occurred on their own. In fact, sleep problems 
that do not improve may be due to illnesses that were present 
before the medicine was used. If you or your family notice 



any changes in your behavior, or if you have any unusual or 
disturbing thoughts, call your doctor immediately. 

Pregnancy And Breastfeeding 

Sleep medicines may cause sedation or other potential 
effects in the unborn baby when used during the last weeks 
of pregnancy. Be sure to tell your doctor if you are pregnant, 
if you are planning to become pregnant, or if you become 
pregnant while taking LUNESTA. 

In addition, a very small amount of LUNESTA may be present 
in breast milk after use of the medication. The effects of very 
small amounts of LUNESTA on an infant are not known; 
therefore, as with all other prescription sleep medicines, it is 
recommended that you not take LUNESTA if you are breast- 
feeding a baby. 

Safe Use Of Sleep Medicines 

To ensure the safe and effective use of LUNESTA or any other 
sleep medicine, you should observe the following cautions: 

1. LUNESTA is a prescription medicine and should be 
used ONLY as directed by your doctor. Follow your 
doctor's instructions about how to take, when to take, 
and how long to take LUNESTA. 

2. Never use LUNESTA or any other sleep medicine for 
longer than directed by your doctor. 

3. If you notice any unusual and/or disturbing thoughts 
or behavior during treatment with LUNESTA or any 
other sleep medicine, contact your doctor. 

4. Tell your doctor about any medicines you may be 
taking, including medicines you may buy without a 
prescription and herbal preparations. You should also 
tell your doctor if you drink alcohol. DO NOT use alcohol 
while taking LUNESTA or any other sleep medicine. 

5. Do not take LUNESTA unless you are able to get 8 or 
more hours of sleep before you must be active again. 

6. Do not increase the prescribed dose of LUNESTA or 
any other sleep medicine unless instructed by your 
doctor. 

7. When you first start taking LUNESTA or any other 
sleep medicine, until you know whether the medicine 
will still have some effect on you the next day, use 
extreme care while doing anything that requires 
complete alertness, such as driving a car, operating 
machinery, or piloting an aircraft. 

8. Be aware that you may have more sleeping problems 
the first night or two after stopping any sleep medicine. 

9. Be sure to tell your doctor if you are pregnant, if 
you are planning to become pregnant, if you become 
pregnant, or if you are breastfeeding a baby while 
taking LUNESTA. 

10. As with all prescription medicines, never share 
LUNESTA or any other sleep medicine with anyone 
else. Always store LUNESTA or any other sleep medicine 
in the original container and out of reach of children. 

1 1 . Be sure to tell your doctor if you suffer from depression. 

12. LUNESTA works very quickly. You should only take 
LUNESTA immediately before going to bed. 

1 3. For LUNESTA to work best, you should not take it with 
or immediately after a high-fat, heavy meal. 

14. Some people, such as older adults (i.e., ages 65 and 
over) and people with liver disease, should start with 
the lower dose (1 mg) of LUNESTA. Your doctor may 
choose to start therapy at 2 mg. In general, adults 
under age 65 should be treated with 2 or 3 mg. 

15. Each tablet is a single dose; do not crush or break 
the tablet. 

Note: This summary provides important information about 
LUNESTA. If you would like more information, ask your 
doctor or pharmacist to let you read the Prescribing 
Information and then discuss it with him or her. 

Rx only 
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WHAT'S THE BIG 



IDEA? 



FIGHTING BAD TASTE 



m Food scientist Mark Zoller is engineering chemicals that can fool 
Americans into eating healthier. Mmm, brussels sprouts. . . 



SUGAR AND SALT are mainstays in food because they mask 
ingredients that taste bad. Cola without sweetener, for example 
would be a bitter brew, thanks to its caffeine kick. Now chemist 
Mark Zoller and his group at the biotechnology startup 
Senomyx in San Diego have developed chemicals that could 
reduce the amount of salt, MSG and sugar necessary in chips, 
crackers, soda— any edible item, really— by 40 percent. Think 
of Senomyx's additives (currently in tests with food-industry 
biggies Coca-Cola and Nestle, among others) 
as anti-flavors: molecules that alter taste 
receptors and trick the brain into thinking that 
a food tastes better than it really does. The 
first products containing Senomyx's "savory 
flavor enhancers," ingredients that reduce 
the need for MSG in processed food, could 
debut as soon as this month. The company 
won't disclose which products will contain 
their ingredients— nor will you be able to 
figure it out foryourself, since their quantities 
don't warrant reporting— but watch nutrition 
labels for a drop in MSG. We chatted 
with Zoller about the science of 
taste and whether chemicals 
can truly clean up our diet. 

—ADAM LASHINSKY 



Q: Senomyx has begun commercializing four compounds to 
enhance or block taste receptors. How do they work? 

A: A taste receptor is something that binds the taste ingre- 
dient, like sugar, to cells in your mouth. If your sweet cell gets 
activated, the message is sent to the brain, which tells you 
that something tastes sweet. Our process allows us to turn the 
receptor on or off. 

Q: So by turning off a tongue receptor for, say, bitterness, a 
food that previously was loaded with sugar to mask the 
bitterness could have less sugar? 
A: Exactly. Processed foods have high levels of salt and 
sugar, so if we could reduce those, improve the nutritional 
profile, and have the food taste just as good, then there's a 
benefit to the consumer. 

Q: You've patented a new approach to engineering 
artificial flavors. What makes it different? 

A: All the high-potency artificial flavors on the market 
today have been found because somebody just licked 
their fingers and tested them. We've basically 

made an artificial taste bud with an artificial 
taste receptor. If a chemical contacts and 
binds to the receptor, then we know it 
has an individual flavor. ► 




JUST EAT IT Zoller's 
bitter-blocking chemicals 
could help make kids 
eat their vegetables. 



WITH OUR INGREDIENTS, FOOD 
WILL NEED LESS SALT AND 
SUGAR BUT STILL TASTE GOOD." 



Q: Have you tried the bitter blockers? 
A: Yes, but I'm not yet allowed to talk 
about how they taste. 

Q: Are your ingredients safe? 
A: Yes. Like all artificial flavors, they'll 
be used in very low levels and approved 
by the Food and Drug Administration. 

Q: Instead of pursuing food science, 
couldn't we just educate people to 
reduce their sodium and sugar intake? 
A: The problem with salt, for example, 
is that food just doesn't taste good 
without it. Food needs a certain level of 
saltiness or people don't like it. Maybe 
food companies can reduce sodium by 25 
percent. But it doesn't taste very good. 



In a perfect world, people would modify 
their behavior to eat food that isn't as 
tasty, but taste drives what people eat. 

Q: Are taste receptors universal? 

A: No. Some people taste the sweetener 
saccharin as sweet, and other people 
taste it as both sweet and bitter. It's 
because they have a certain bitter 
receptor that responds to saccharin. 
We can turn off that bitter receptor. 

Q: Is synthetic flavor the future of food? 

A: We're not limited to artificial 
ingredients. We're also pursuing natural 
ingredients. We certainly don't have a 
project aiming at completely synthetic 
food. I like food. I like the way it tastes. 



IMPROVING TASTE 

THE TONGUE is home to more than 
10,000 taste buds. Each bud consists 
of a bundle of cells that detect 
chemicals in food and drink. New 
flavor enhancers bind to these cells 
to magnify the brain's perception of 
tastes, such as sweet and salty. This 
effect will enable manufacturers to 
reduce sugar and sodium in their 
products without compromising flavor. 




A. Food particle 

B. Bitter blocker 

C. Taste 
receptor 



D. Taste cell 

E. Nerve fibers 
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SHRINKAGE 

THE QUEST TO MAKE REALLY TINY THINGS 



ORIGAMI OPTICS 

A new optic promises better zoom capa- 
bility for even the thinnest cameraphones 



CELLPHONE DESIGNERS STRIVE for sleekness, a quality 
that makes it nearly impossible to include a quality zoom lens 
on your phone. The thin, wide-angle lenses found in today's 
phones work fine for panoramic shots, but forget about crisp 
close-ups. To zoom in, cellphone cams simply stretch pixels, 
which kills image quality. 

Now researchers at the University of California at San 
Diego have borrowed a mirror trick from reflective-telescope 
makers to cram sharp telephoto capability into a package just 
a few millimeters thick. The technique uses mirrors to bounce 
light back and forth, lengthening the path light travels (which 
increases the potential for magnification) without bulking up 
the length of the optic. 

To make the lens, engineering professor Joseph Ford and 
graduate student Eric Tremblay carved an array of concentric 
reflective rings into a single optical crystal, creating a minia- 




SLIMMING MIRRORS The reflective rings on this crystal increase 
the optic's focal length to enable high-quality zoom. 

ture hall of mirrors. When light enters the camera's aperture, 
it bounces from ring to ring and eventually lands on a central 
sensor that interprets the information and produces close-up 
telephoto images on your screen. The new optic is seven times 
as thin as a traditional, 35-millimeter refractive lens, with nearly 
equivalent image quality. 

The researchers have applied for a patent on the technology 
and are working on a version of the optic that's one fifth the 
current size — which could be good news for your cameraphone 
in a couple years. -eric mika 
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It is one in every eight patents and $24 billion 
invested in research each year. It is chemistry. 
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The race is the research. 

We race for one simple reason. To take the 
technology we develop to win and apply it to 
our street tires. The fact is, the track is just a 
very fast street. The same dynamics of speed, 
endurance, grip, and handling apply. To gauge 
how good our street tires really are, you have 
to look at our track record.* 




2006. Yet another great 

Michelin® tires captured the 2006 Formula 
One Driver's and Manufacturers' Titles; the 
MotoGP Championship; the top 13 positions 
at the 24 Hours of Le Mans; and a sweep 
of Manufacturers,' Team, Driver, and Tire 
Championships in all American Le Mans Series 
classes. No other tire maker came even close to 
this record in open competition last year. 

Best on the track? Fastest on the street.** 

Achieving this kind of record on the track 
only leads to one thing — tires with the 
highest combined levels of performance in the 
category: ++ Michelin Pilot Series tires. To find out 
more, go t 





A better way forward 



All comparisons are among Michelin performance sport 
tires, unless specified otherwise. *Exceeding the safe, legal 
speed limit is neither recommended nor endorsed. tWhen 
two or more tire manufacturers (including Michelin) are 
competing in a race. **Based on Michelin as original 
equipment on the world's fastest production street car. 
ttAccording to independent 3rd party testing. Copyright 
© 2007 Michelin North America, Inc. All rights reserved. 
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diesel engine 



Generator 



INVENTION OF THE MONTH 



JUNK IN, POWER OUT 



A mobile bioreactor turns trash 
into electricity for U.S. troops 

THE COW IS a model power generator: 
Each day it expels enough methane to run 
your home furnace for 24 hours. At Pur- 
due University, a team of nearly two dozen 
researchers has built a portable device that 
mimics this natural metabolic process to cre- 
ate electricity The "biorefinery," which is three 
years and $850,000 in the making, can digest 
ordinary kitchen scraps and other trash to 
produce ethanol and a composite gas and use 
them to fuel an electrical generator. 

The device was designed for the U.S. 
Army, which solicited researchers for ways to 
slash the amount of fuel it uses to run diesel 
generators and to reduce the output of gar- 
bage from a typical 600-person field support 
unit. (An Army soldier produces an average 
of four pounds of trash a day) "We wanted a 
twofer," says Jerry Warner, founder of Defense 
Life Sciences, a private contractor that part- 
nered with the Purdue scientists. "Get rid of 
the trash and conserve fuel at the same time." 

The refinery works like a giant diges- 
tive tract. After a shredder chews up trash, 
enzymes digest it into simple sugars, which 
yeast metabolizes to produce ethanol. Any 
leftover waste (paper cups, plastic forks and 
so on) is packed into pellets and burned to 
produce a gas composed primarily of meth- 
ane, propane, carbon dioxide and hydrogen. 
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HOW IT WORKS 

STEP 1: The shredder rips up waste 
and soaks it in water. 

STEP 2: The sludge is pumped into the bio- 
reactor, and enzymes break it down into 
carbohydrates and then into simple sugars, 
which yeast metabolizes into ethanol. 
STEP 3: The pelletizer compresses 
undigested waste into pellets and feeds 
them into a gasification reactor that burns 
them to produce a composite gas. 
STEP 4: The ethanol is combined with the 
composite gas and injected into a diesel 
generator, where it's mixed with 10 percent 
diesel fuel to generate electricity. 



The refinery blends this gas with the ethanol 
and uses it to run a modified diesel generator. 

About the size of a moving van, the 
biorefinery is entirely self-contained and 
self-powered. Feed it 2,500 pounds of trash 
a day, and it pumps out enough electric- 
ity (60 kilowatts) to run a large mess-tent 
operation or three homes. 

The biorefinery could also be housed in a 
large office building or hospital, where excess 
thermal energy could be used to heat water. 
Or it could be dispatched to a disaster area 
and pull double duty, helping clean up the 
mess and lighting a city left in the dark. 

Warner and the Purdue team demon- 
strated the machine for Army officials last 
November and are building a second proto- 
type to test later this year -michael behar 
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We consider endurance racing nothing less than the world's greatest test track for street tires. For the 9th consecutive year, the winner 
of the ultimate endurance race, the 24 Hours of Le Mans, rode on Michelin® tires. Not surprisingly, our street tires are just as remarkable. 
The Michelin® Pilot® Series tires have the highest combined levels of performance in the category* Go to michelinman.com/performance. 




A better way forward 




ALL-NEW EDGE With attention-grabbing styling and unique features like an available panoramic 
Vista Roof,™ this crossover is designed to inspire you to view the world in a different way. Plus, it offers the punch 
of class-leading* 265 horsepower and does it all with impressive fuel economy." So, stay sharp with the Edge, 
starting at $25,995 MSRP. + And leave dull behind. 

'Class is medium-size crossovers with standard V6. "EPA estimated 1 8 city/25 hwy mpg. FWD. *SE $25,995; as shown, SEL $30,135. Taxes, title and license fees extra. 



BOLDMOVES 

fordvehicles.com/edge 



□RIVING 



FUTURE 

AUTOMOTIVE BREAKTHROUGHS are an 
almost daily event, if you believe the press 
coming out of the car industry. The 2006 
auto-show circuit showcased eight-speed 
automatics, high-res night vision, zero- 
lag turbos and a dozen other hyphenated 
doodads. But real automotive break- 
throughs—the ones that transform the 
industry, and our hopes for it— are rare. 
We're here to show you a few of them. 

This issue is about the breakthroughs that will fundamentally change 
what it means to drive a car in America. It's about whether we'll soon be fill- 
ing up with ethanol or biodiesel or hydrogen, or none of the above [page 76]. 
It's about the guy who's proving that, with the right technology, electric cars 
can not only be practical, they can also win the hearts of the performance- 
hungry by being faster off the line than a gasoline-powered supercar [page 
68]. It's about the quest to build robots that drive for us, even in the most 
complicated situations [page 58]. It's about the brave little microcar and its 
fight to earn a place on the big, bad American highway [page 82]. 

Not everything we predict on these pages will come to pass. But the auto 
industry is changing fast, and we decided it was time to present the break- 
throughs so big that one day you might forget cars were built any other way. 




m 
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ICATEGDRY: SPORT PERFORMANCE 

IBREAKTHROUGH TECH: ELECTRIC HUB MOT 
FOUR-SEAT AERODYNAMIC POD 

JAVELIN 

SPEEDSLED 



SUPERCAR SEATS FOUR 

No longer must drivers confine themselves to the limitations of 
conventional sports cars, with cramped interiors, aerodynamically 
compromised styling and body-battering ground clearances. The new 
all-electric sport cruiser's performance-tuned suspension cuts aggres- 
sively through turns, while its four powerful hub motors — individual 
electric motors built into the wheels that generate a combined 450 
horsepower — send it blasting down straights, reaching 60 mph in 
less than four seconds on its way to a top speed of 200 mph. But the 
real innovation is its aerodynamics: Instead of fighting high-speed 
airflow, the car takes advantage of it, channeling the air around the 
central, low-slung pod to generate huge downforce. Furthermore, 
the hub motors eliminate the need for a large engine, freeing space 
for three passengers to ride in a unique 1+2+1 seating configuration. 




EXOSKELETON 

Exposed structural com- 
ponents are shaped to 
reduce drag and direct 
airflow around the cen- 
tral passenger pod. 



HIGH RIDE 

The clean underbody and high-downforce 
aerodynamic pod permit higher ground 
clearance than conventional supercars. 
This generates a more comfortable ride 
without hindering high-speed performance. 



WHEEL FAIRINGS 

Streamlined pods minimize the ten- 
dency of exposed wheels to create lift. 
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SMART SEATING 

Passenger pod minimizes drag with a tapered front 
and rear shape. Inside, you'll find an unusual 1+2+1 
tandem-seating configuration. 




WHEEL POWER 

Four lightweight 85-ki 
electric hub motors eliminate 
the need for a large engine. 
They also integrate shock 
absorbers, brakes and drive- 
by-wire steering controls into 
the wheels. 



AERODYNAMIC MORPHING 

Based on your preferences, front- and 

rear-wing surfaces morph to an ideal aerody- 
namic shape to either increase downforce or 
reduce drag, thereby improving efficiency. 



VARIABLE COLOR 

Electrochromic paint can 
be adjusted to any hue, 
with natural fades between 
colors. Program your car 
to cycle through color 
schemes as you accelerate. 
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ICATEGDRY: ADAPTIVE UTILITY 

IBREAKTHROUGH TECH: EXTENDABLE PAYLOAD BED, HIGH-POWER DRIVE MOTORS 

EXTENDER 

ELASTRUCK 



STRETCHING POSSIBILITIES 

This truck fits your life. It's efficient, clean, tough as they come — and 
has one big trick up its sleeve. The Extender, a 400-horsepower, all- 
electric, four-wheel-drive monster (which uses the most powerful DC 
motors yet devised for the automotive industry), has an adjustable pay- 
load bed. When not in use, the bed retracts unobtrusively into the rear 
of the truck. It extends by way of an electric piston up to a full-size 4x8 
bed with thin-but-sturdy armored sidewalls and a structural support 
system that can handle the toughest terrain and the heaviest loads. 
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BREAKING UP IS EASY 

Behold the most flexible family car ever devised. It's 
not just one car — it's two, or three or four. Imagine 
you're driving to the shore. Your daughter wants 
to see her friends, your son wants to surf, and you 
and your wife want to hit the boardwalk. No need 
to play taxi. This groundbreaking new sedan is 
made from four independently drivable pods. When 
attached as a single car, the side windows rotate 
open to allow for side-to-side interaction, with a 
high-fidelity microphone system for clear front-to- 
back conversation, as well. If the passengers want to 
split up, each driver enjoys either hand controls or, 
particularly for younger, not-yet-road-legal children, 
the latest in fully autonomous driving capabilities. 




BIG WHEELS JOINING FORCES BALANCING ACT 

Two full-height, Each pod has its own power source. When Individual pods balance with the help of accel- 

hub-motor-powered combined, the motors work together to erometers and gyroscopic sensors that detect 

wheels frame drive the sedan. An onboard computer instabilities and instantly adjust the relative 

each pod. manages power to each motor. speed of each wheel to keep you upright. 




CORNERING ON RAILS THIRD WHEEL 



Individually and when connected, the pods steer by varying the Because balanced driving for individual pods works best 

relative speeds of the wheels— almost like a tank— or, at higher under 20 mph, a deployable third wheel extends from the 
speeds, a slight pitching of each wheel to the left or right. front of each car to permit pods to safely reach 50 mph. 

Top speed of two or more pods joined together: 150 mph. 



ICATEGORY: MODULAR DOMESTIC 
IBREAKTHROUGH TECH: BALANCING PODS, 
AUTONOMOUS DRIVE, VERSATILE CONFIGURATION 




AP! 



U L T I C A 



1 
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ICATEGORY: HEAVY TRANSPORT 



IBREAKTHROUGH TECH: DYNAMIC DISPLAYS, AUTONOMOUS DRIVE 

NOMA D 

R O A D T R A I 



MAKES GETTING THERE HALF THE FUN 

It's the first hands-off big rig. Need to send a shipment autonomously from 
Las Vegas to Tahoe? Program the route and schedule, and let it go. Need to 
bring a crew with you or have the added flexibility of a human driver who 
can handle tight maneuvering and cargo management and supervision? 
The Nomad can be customized for any business. Here, a professional rac- 
ing team's truck comes complete with a luxurious crew deck upstairs, 
a fully functional garage workspace, and room for two racecars. 



DIESEL GRUNT 

700-horsepower 
clean-diesel engine 
underneath the 
crew deck gener- 
ates enough power to 
haul 40-ton loads. 



BUBBLE CANOPY 

The wraparound windscreen 
automatically adjusts its 
tint in harsh sunlight. 
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CREW DECK 

Cabin seats six or eight 
in comfortable chairs 
that recline to full 
beds. LCD and holo- 
graphic entertainment 
systems, as well as a 
bathroom and kitchen- 
ette, come standard. 



VARIABLE WINDOW 

The floor-to-ceiling 
OLED windscreen on 
the crew deck can 
adjust from com- 
pletely transparent to 
opaque for privacy. 



EASY ACCESS 

The driver's station 
connects to the crew 
deck through a cen- 
tral passageway. 



LOW DRAG 

Sleek, aerody- 
namic shaping, 
ultra-lightweight 
wheels and composite 
frame construction min- 
imize weight and drag. 



DYNAMIC SHELL 

Transparent skin with 
embedded, digitally 
controlled OLED panels 
can let the sunshine 
in— showing off the 
team's handiwork to 
race fans on the road— 
or keep things dark 
for privacy. The entire 
structure can display 
still images or video. 




A flexible, weather-tight hinge between the 
truck and the trailer permits tight maneuvers 
without cutting off access between the two. 



THE FOUR CONCEPT VEHICLES presented on these pages are based on interviews with designers and engineers 
at BMW, Lotus Engineering, Audi Design, Ford, General Motors, Jaguar, Segway, the Academy of Art University's School 
of Industrial Design and the College for Creative Studies. Research conducted by Eric Adams and Dan Lienert. Design 
and illustrations by Nick Kaloterakis [Javelin and SNAP!], Bob Sauls/Frassanito [Extender] and Peter Bollinger [Nomad]. 
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The most fuel-efficient auto company in America* Meet Small Oil. 
Honda has always been committed to developing environmentally responsible 
technology And with cars like the all-new Fit along with the legendary Civic, 
Honda will continue as the leader in fuel efficiency 1 " Through innovation and hard 
work, Small Oil can make a world of difference. That's our Environmentology: 



HONDA 

The Power of Dreams 




*Based on model year 2005 CAFE average fuel-economy ratings and weighted sales for passenger-car and light-truck fleets sold in the US. by major manufacturers. tCivic Hybrid and Fit Sport with 5MT shown. 
2007 EPA mileage estimates: 49 city/51 highway 33 city/38 highway respectively Use for comparison purposes only Actual mileage may vary ©2006 American Honda Motor Co., Inc. environmentology.honda.com 



TAKING 

The Darpa Urban Challenge asks an 
autonomous vehicle to negotiate city streets, 
merge with traffic, and generally avoid smash- 
ups. The winning team will determine how your 
car drives in the future 



TO THE STREET 




The 3,500-pound Ford Escape jackrabbits off the start line ; 
throwing us back in our seats as it accelerates toward 
two orange barrels in the distance. Yoshi Kuwata ; a 
newly minted MIT Ph.D. in the driver s seat, hasn't 
touched the wheel and isn't looking out the windshield. 
Instead he stares intently at a large dash-mounted LCD showing 
two bright dots on a black background. They're the virtualized bar- 
rels in the truck s world. As the dots come into sensor range, the 
truck slows indecisively. There's a collective holding of breath. Sud- 
denly, it veers away the steering wheel rotating on its own. Kuwata 
and Gaston Fiore, a fellow student riding shotgun, smile broadly 
at each other but try, for my benefit, not to look too relieved. 

bright red button near the gearshift that 
brings the car to a halt. Fiore clicks furi- 
ously through electronic views ; trying to 



As the Escape picks up speed ; how- 
ever; it steers toward a rusty outbuilding. 
The tension in the car rises. In 44 acres 
of flat concrete at this decommissioned 
Navy airstrip in Cambridge, Massachu- 
setts, were headed for the only genuine 
hazard around. Kuwata eyes the E-stop, a 



see the building as the truck does. The 
sound of the bumper-mounted 3,000- 
watt gasoline generator feeding juice to 
the equipment is deafening. This is one 



of the first fully autonomous trips the car 
has ever taken, and even though we re 
going no more than 20 miles an hour, 
there's an unnerving quality to the driv- 
ing, especially because without a human 
pilot, there are no physical cues to let 
me know if the driver is paying atten- 
tion and plans to stop. The truck seems 
sure for one moment, then weaves. In 
a light truck, it occurs to me, a head-on 
collision even at 20 miles an hour can 
pancake a foot of steel. I try not to panic. 

Kuwata and Fiore wait anxiously to 
see if the software will navigate its way 
to safety, but they're losing faith — the 
side of the building is less than 100 
yards away, looming dangerously. Sud- 
denly the Escape brakes hard, sending 
the tape recorder on my lap into the 
front seat. Kuwata, shaken, presses 
the red button and grabs the wheel. 

"The software still has some bugs," 
he says quietly. 



GOLEM 



STRATEGY: FOLLOW THE MAP 



THE GOLEM GROUP outfitted a Dodge truck to drive using 
intuition and a map. Its primary navigational trick is to follow its 
GPS system from one waypoint to the next, rather than constantly 
analyzing its surroundings. Its sensors are reserved for detecting 
obstacles, which means a single laptop can handle the code. 






DRIVING BY FAITH The hood-mounted antenna [1] pulls down 
GPS and other navigation signals to produce a "dGPS" fix, a highly 
accurate multisource reading and Golem's primary means of find- 
ing its way. The rooftop laser sensor [2] spins 20 times per second 
for a 360-degree view of the world, while a 90-degree laser range 
finder on the hood picks up a vertical slice of the world up to 70 
yards away, and a 180-degree lidar on the bumper senses nearby 




hazards [3]. The sensor data enters an Ethernet network under 
the front seat [4], where an inertial measurement unit helps 
calculate distance. A Lenovo laptop running Linux talks to the 
car [5], and homebrew interfaces between the computer and the 
truck's throttle, steering wheel and brake do the driving from the 
lockbox [6]. The blue motor driver in the center guides the steer- 
ing wheel, and the black pneumatic driver applies the brakes. 
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DRIVER'S ED 

Bristling with over half a million dollars 
in sensors and computer processors; this 
prototype is the Massachusetts Institute 
of Technology's first-ever entry in the 
world s greatest contest of driverless 
cars. The event ; scheduled for Novem- 
ber in an as-yet-unannounced location, 
is called the Urban Challenge. Its the 
third such competition organized by the 
Defense Advanced Research Projects 
Agency or Darpa ; the Pentagons main 
R&D branch, in an effort to put robot 
vehicles onto the battlefield. The first 
Darpa Challenge, a desert race in 2004, 
resulted in wrecked cars and a list of 
runners-up; no one finished the race. 
The next year, a similar course saw four 
finishers in under the 10-hour limit: a 
vehicle from a Stanford University-led 
team, two from Carnegie Mellon Univer- 
sity, and one from Team Gray, a private 
consortium of engineering buddies. 



FUTURE OF THE CAR: ROBOTICS 



Now, two years later, the race is much 
harder. Up to 20 competitors will traverse 
a mock city, merging at traffic circles, 
passing disabled vehicles, avoiding cinder 
blocks in the street — driving scenarios 
that can daunt even humans. A series of 
qualifying events ends in a race to finish 
a final course in the shortest time. The 
largest field of teams yet — universities, 
military contractors, groups of friends — 
is sharpening swords all over the country, 
sprinting to build an entry in time. With 
top speeds of 30 mph, the teams will 
risk everything from fender-benders to 
7 bot-wrecking head-on collisions with 
one another. "The perceptual difficulty 
is huge," says Mike Montemerlo, the 
software leader for returning cham- 
pion Stanford. "The hazards in this 
race could hit you from anywhere." 

The stakes are equally huge. The 
top three finishers receive $2 million, 
$1 million and $500,000, respectively, 



and an elite group of 11 "Track A" 
teams, MIT among them, have received 
heavy-duty additional development 
money directly from Darpa based on 
the merits of their written proposals. 
But more important, with the great- 
est minds and deepest pockets of the 
robotics world watching the competi- 
tion, the teams that perform well will 
be the pioneers of unmanned driving. 
These awkward, overladen vehicles are 
competing to be the great-grandparents 
of the cars that will someday drive 
us home from work on autopilot. 

START YOUR ENGINES 

When the Stanford team won two 
years ago, the victory sent a message: 
Robotic autonomy requires great code 
and powerful computing. Everyone 
in the robotics community knows the 
story. Three coders — Montemerlo, David 
Stavens and Hendrik Dahlkamp — 




TALOS 



STRATEGY: WATCH THE ROAD 



THE MIT TEAM has poured time and resources into a wide 
variety of sensors and the computing power necessary to 
constantly decipher the resulting data. Unlike Golem, Tabs 
relies on its GPS system only to make broad navigational deci- 
sions. Its lasers, radar and video cameras do the real work. 




EYES ON THE ROAD Three rooftop "push broom" lasers scan 
the road 75 times a second [1] and can detect objects at 50 yards 
to within a quarter of an inch. Three "skirt" lasers on the front 
bumper detect stationary obstacles. Above the windshield and 
on the hood are three radar sensors that can spot objects up 
to half a mile away, and video cameras all over the truck [2] 
help pick out painted road lines and identify other bots by color. 



The flood of data, displayed to human testers on monitors in 
the front seat [3], is crunched by a supercomputer containing 
40 separate one-gigahertz processors [4]. The computer will 
eventually suck four kilowatts, the equivalent of two large sub- 
urban homes. A 3,000-watt generator [5] powers all the gear, 
but by race day, the power source will have to be inside— the 
team expects to fit the engine with a 4,000-watt alternator. 
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HOW TO MERGE LIKE A ROBOT 



THE GOLEM GROUP NAVIGATES primarily by GPS, steering from one waypoint to another, and uses only a few sensors and assumptions 
to react to unmapped obstacles. Talos favors state-of-the-art sensors and heavy-duty computers, getting a full picture of the surrounding 
world and forming moment-by-moment decisions based on perception. Here's how each vehicle would merge at the same T-junction. 



GOLEM 




TALOS 



Golem knows 
where to stop by 
laying GPS coor- 
dinates and data 
from an inertial 
sensor on a digi- 
tal map given 
out by Darpa. It 
infers the path 
other vehicles 
should follow as 
they approach 
the same 
intersection. 



It needs to 
recognize a car 
doing 30 mph at 
least 200 feet 
(five seconds) 
away to have 
time to turn, 
accelerate, and 
still maintain 
the Darpa- 
mandated 
separation dis- 
tance of three 
vehicle lengths. 



Using its 
laser sen- 
sors, the truck 
scans for blips 
in appropriate 
places on the 
mapped envi- 
ronment. If it 
registers a blip, 
it waits. If after 
several scans no 
blip approaches, 
the truck 
accelerates. 




Using its 




Talos "bets" 




If there's 


video cameras, 




on whether 




enough time to 


Talos stops at an 




an approach- 




turn, it analyzes 


intersection by 




ing object is a 




and models 


identifying the 




real car or just 




the street cor- 


white stop-line 




sensor noise. 




ner with laser 


in the roadway 




Real car? Talos 




sensors, plots 


and analyzes the 




establishes 




several optional 


roadway to its 




the speed, 




ways to take 


left using radar. 




direction and 




the turn, and 


Software gener- 




acceleration of 




chooses the 


ates hypotheses 




the vehicle and 




most efficient 


about every 




tries to predict 




and grace- 


object it sees. 




its intentions. 




ful path. 



stationed themselves at a bar in the 
Mojave Desert called the Slash X Ranch 
for nearly six months ; pounding out 
code at night over beers and testing the 
vehicle on a desert track each morning. 
By August ; just four months before the 
deadline, they decamped to a suite of 
hotel rooms near Phoenix, worked from 8 
a.m. to midnight, and finished coding in 
time to beat the heavily favored Carnegie 
Mellon. Since then, Stanford has moved 
from six Pentium processors to 10 
Intel QuadCore processors, a roughly 
four-fold jump in bit-pushing power. 

A small group of MIT graduate stu- 
dents — Edwin Olson, Albert Huang and 
David Moore — watched Stanford's win in 
2005 and begged their professors to make 
a run at this years race. Like a football 



team scrutinizing its rivals, the group 
studied hours of Darpa Challenge footage. 
"We saw a lot of jittery moves and over- 
compensation," Olson says. The group 
named their vehicle Talos, after an aveng- 
ing bronze robot in Greek myth. By early 
last June, Huang had reverse-engineered 
one of two main Stanford algorithms. 
By November, Olson had devised code 
that neatly limned the road in yellow and 
delineated the cars view for hundreds of 
feet. More recently, he added a view that 
spots oncoming cars and superimposes 
tiny vector lines to show their direction. 
Talos grows more sophisticated every day. 

CONFIDENCE AT THE WHEEL 

The race is, in the end, about teaching 
a car to make decisions in the face of 



uncertainty. The MIT team calls it 
"uncertainty estimation." Stanford uses 
the more take-charge term "probabilistic 
robotics," pioneered by team leader (and 
PopSci "Brilliant 10" honoree) Sebastian 
Thrun, who led the schools 2005 
championship run. YouVe experienced 
what they're studying. Behind the 
wheel, you're in the thrall of uncertainty 
when you wonder if that waiting car 
is going to pull out in front of you. 
Uncertainty is having to decide whether 
to pass a car in spite of oncoming 
traffic. It's having a blinding ray of 
afternoon sun in your eyes, hoping to 
God you don't hit anyone in the next 
few yards. They're all nerve-wracking 
moments for human judgment. The 
difficulty of teaching a computer to 
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EXPERTS RECOMMEND CHANGING YOUR SHOCKS EVERY 50,000 MILES? 

A FRESH SET OF SHOCKS CAN ENHANCE MORE THAN JUST YOUR RIDE. FRESH SHOCKS 
CAN IMPROVE YOUR BRAKING AND YOUR HANDLING UNDER CERTAIN DRIVING CONDITIONS, MAKING YOUR CAR 
SAFER AND EASIER TO CONTROL AND THE ROAD SAFER FOR EVERYONE. 




Ft TMONROET 

\ SHOCKS & STRUTS 



*Actual mileage may vary depending upon driver ability, vehicle type, and the type of driving and road conditions. 
RIDE SAFE. ©2007Tenneco 



www.monroe.com 




FUTURE OF THE CAR: ROBOTICS 




STANFORD'S BABY Urban driving is tough. At press time, returning-champion Stanford's 
entry, a Passat dubbed Junior, was still struggling to see stopped cars and concrete islands. 



and a natty flannel shirt ; Barrett leaps 
nimbly onto the truck to secure a wire. 
Having him as head mechanic is like hir- 
ing Dale Earnhardt, Jr. ; as a chauffeur. 

The vehicle is overloaded with 
more gear than a family SUV headed 
for a beach weekend (though jaded 
Boston drivers don't give it a second 
look when it's driven through town, 
Barrett tells me). Ten lasers — five on 
the roof, five on the bumpers — scan 
the road ahead of the truck 75 times 
a second. Radar and video cameras 
round out Talos's senses. The data goes 
through PVC cable conduits in the roof 
to the high-powered computers inside. 
It's hard to imagine autonomous driv- 
ing without all this equipment. But 
another team in this competition thinks 
MIT ; like Stanford; has it all wrong. 



sort them out will be enormous. 

"MIT has leaders in the area of per- 
ception; so they certainly have the talent 
to win it/' says Wes Huang ; a senior 
research scientist at Applied Perception; 
a company born of Carnegie Mellon's 
Robotics Institute, and last years co- 
chair of the prestigious WAFR robotics 
conference. But it will be a sprint over 
the next nine months to tame MIT's 
code into something that doesn't 
blindly plow into metal buildings 
and that drives better than Stanford; 
Carnegie Mellon and dozens of other 
public and privately funded teams do. 



Back in the MIT team's garage at Olin 
College ; an MIT partner and undergradu- 
ate engineering school; Kuwata guides 
Talos into its temperature-controlled 
bay. Students here spend 40 hours a 
week on Talos beyond their regular 
studies, and as we park ; they close in 
like surgeons shoulder-to-shoulder in 
the same operating theater. There are 
more Ph.D.s in the room than places 
to sit. Olin prof Dave Barrett; the for- 
mer vice president of engineering for 
Roomba maker iRobot ; is in charge of 
electronic and mechanical systems. A 
tall guy in wire-rimmed glasses, jeans 



YOUR LAZY FUTURE 

Intelligent cruise control and self-parking are the robot 
tech of today. You'll barely drive the vehicles of tomorrow 



1 TECH 


FUNCTION 


LIKELY DEBUT 


Lane- 
departure 
correction 


Cameras watch road lines; sensors monitor 
motion and steering. If algorithms judge 
unintentional veering, the car brakes. 


2010 

(current research 
by Nissan) 


Smart 

adaptive cruise 
control 


Car makes assumptions based on GPS 
awareness of road features and other 
cars' taillights to detect sharp corners. 


2015 

(current research 
by Jaguar) 


Networked 

collision 

avoidance 


Moments before an impending colli- 
sion, cars exchange vector and velocity 
information to coordinate a safe swerve. 


2025 (current 
research by 
DaimlerChrysler) 


Robot- 
chauffeur 
mode 


The car drops you at the airport and 
proceeds to a robots-only garage. After 
yourtrip, a text message brings it back. 


2030 

(current research 
by Volkswagen) 



THE MILLION-DOLLAR 
UPSTART 

Although MIT and Stanford; the most 
visible competitors; are passionate 
rivals, their strategies for the Urban 
Challenge are fairly similar when 
contrasted with the Golem Group. The 
Golem team is one of the only indepen- 
dent players in Track A — it's not part of 
the government or a university — and its 
approach makes it a wild card. Led by 
Richard Mason ; a mechanical engineer 
for the think tank RAND Corporation 
and an expert on path planning for 
robots; the team has designed a vehicle 
that has only three lasers and ; incred- 
ibly a single laptop controlling it. 

Mason began work on Golem (the 
name comes from a score-settling 
automaton in 17th-century Jewish leg- 
end) four years ago to compete in the 
first Grand Challenge; just after getting 
his doctorate from the California Insti- 
tute of Technology. His research there 
showed how to guide a ground robot 
over long distances using small; discrete 
nudges instead of long-term plans. 
Back then ; Golem was a garage start-up ; 
with an all-volunteer staff and a Ford 
F-150 truck that Mason bought with 
$35;000 in winnings from the game 
show Jeopardy. A single laptop was 
as much processor as the team could 
afford; but it was more than adequate: 
Golem came in an amazing fourth in 
2004 and 14th in 2005. It's earned the 
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HOW TALOS SEES THE ROAD 




government's Track A funding this 
year with a pledge to keep it simple. 
The team has put months into teach- 
ing a Toyota Prius ; christened Golem 
3, to drive intuitively based on what it 
knows of its location on the GPS map 
provided by Darpa a few hours before 
the race. "Everyone boasts about need- 
ing a ton of computers/ 7 Mason says. 
"We try to see what we can do with one 
computer making good assumptions." 

But the Prius wont be running the 
race. One evening in January lead pro- 
grammer Jim Radford drove it from one 
teammates garage to another, creep- 
ing along in the slow lane. Another 
driver suddenly tried to pull into a 
gas station from the center lane, and 
the Prius s shot at glory was over. 

The irony of human error wrecking 
his creation isn't lost on Mason. "Maybe 
if the other car had been autonomous, 
and had some spinning 360-degree 
sensor," he says with a tight smile, "it 
would have spotted us." But the team 
is plugging on, spending the Darpa sti- 
pend to outfit a Dodge Ram 2500 with 
systems intended for the wrecked Prius. 

Mason says the teams "gum and 
paper clips" style helps pare problems — 
and solutions — down to their essential 
elements. Even though the laser range 
finders, for instance, are rated to work 
at only 50 yards, they can get good, use- 
able data at over 80, so Golems lasers 
are tuned for maximum distance. And 
because the car isn't dealing with a del- 
uge of sensory data, one measly laptop 
will be sufficient. The lean approach 
will ultimately pay off, Mason expects, 
when developing real-world military 
or civilian applications. "If you can 
achieve the same goals with low-cost 
equipment," he says, "then that's a 
flat-out better commercial solution." 
And when it comes to the Urban Chal- 
lenge, "sensors aren't going to dictate 
who wins. This is all about planning." 

SIGHT VS. NAVIGATION 

The line between perception (what's 
nearby the car) and planning (what to 
do about it) is what distinguishes MIT 
and Stanford's programs from Golem's 
[see "How to Merge Like a Robot," page 
62]. Both considerations come into 
play in any autonomous vehicle, but 



MIT and Stanford focus on the for- 
mer, Golem on the latter. MIT devoted 
more than half its working hours and 
80 percent of its computing power to 
perception, and it recently added radar 
to the sophisticated composite eye of 
lasers and video cameras atop Talos. 
Stanford just rounded out its own costly 
laser array with another new $75,000 
laser sensor. The thinking goes that if 
you can identify things accurately on 
the street, the job of deciding what to 
do will be a whole lot easier. Golem, 
in contrast, plans to use only a few 
sensors and to rely instead on GPS 
and sophisticated programming to 
make the right on-road decisions. 

Seeing is a combination of sensing 
what's out there and organizing that 
visual world into meaningful objects 
and behaviors. But there are percep- 
tual limits for robots just as there are 
for humans. Did you ever spot what 
looked like a potentially dangerous 
obstacle ahead on the highway, only 
to have it turn out to be a ratty old 
plastic bag blowing around? Without 
the judgment learned after years of 
driving, robots have an even harder 
time with perceptual ambiguities. For 
example, the MIT car has yet to show 
that it can reliably filter out nearby 



obstacles from tall grasses swaying 
far in the distance. Over in Palo Alto, 
California, Stanford's Thrun has been 
wrestling with a handful of persis- 
tent flaws in his own recalcitrant car. 
Despite having already logged 100 
miles of autonomous driving, "Junior," 
an autonomous Volkswagen Passat, 
can't reliably see other cars. It consis- 
tently misidentifies a concrete island 
on the test track as a stalled SUV, 
grows skittish, and screeches to a halt. 
And worse, once moving cars come 
to a full stop in front of Junior, it sud- 
denly seems unaware that they exist. 

To overcome these types of percep- 
tion problems, MIT and Stanford will 
teach their cars to factor in uncertainty 
using a statistical approach. In MIT's 
code, the computer generates dozens of 
hypotheses about the current situation 
and graphs them according to likeli- 
hood — a sort of mathematical moment 
of introspection. The computer then 
picks the winning hypothesis from 
the most consistent suppositions. "It 
gives us a sense not only of where we 
think things are, but how unsure we 
are about it," Olson explains. Just as 
Mason thinks his creation will be able 
to plan its way to first place, both MIT 
and Stanford believe that building 
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FUTURE OF THE CAR: ROBOTICS 



THE UNDERDOGS 



The gutsy, scrounged 'bots of 
the Track B teams are no joke 




TEAM GRAY In 2005 this Louisiana-based 
group's 'bot was one of only four to finish, 
and one Darpa official called its driving 
"nearly flawless." Yet the team's proposal 
didn't make the Team A cut this year. "My 
guys weren't upset long," says co-leader 
Eric Gray. "They like being the underdogs." 




A BUNCH OF DROPOUTS Other teams are 
easier to peg "Track B." Kevin Jackson, a 
digital-imaging exec and head of this eccen- 
tric Arizona team, spent $250,000 to test 
his biology-based artificial-intelligence 
theories in a 1941 military ambulance fit- 
ted with four dual-core 64-bit processors. 




TRUEVISION ROBOTICS By observing his 
blind cat, Steve Isakson of Atascadero, 
California, says he discovered a method 
for intuitive navigation. He'll use video 
cameras, GPS and computers fitted to a 
rusty 1984 Mercury Topaz that looks like 
it couldn't take a bump from another car. 



smart, skeptical eyes — vision coupled 
with self-doubt — will win the race. 

A MATTER OF STYLE 

The choice between a perception- 
heavy strategy and a planning-heavy 
one imbues each teams vehicle with 
a particular driving style. When Stan- 
ford and Golems vehicles covered the 
same qualifying course during the 
2005 Grand Challenge, the difference 
between the driving was remarkable. 
Stanford's SUV started its turns well 
before obstacles. Its driving was cer- 
tain and elegant, like a steel-nerved 
chauffeur. The only indication that a 
robot was at the wheel was the way 
the Stanford vehicle didn't slow, even 
a little, as it steered through a narrow 
slit formed by two pieces of corru- 
gated steel. Human drivers hesitate 
slightly to give themselves more time 
to think. A computer doesn't need 
time. Stanford's 'bot proceeded at a 
moderate, measured pace, and during 
the qualification week, it completed 
the same two-mile course twice in 
exactly the same amount of time. 

Golem's F-150 accelerated along 
the straightaways like a guy pissed 
off after a fight with his girlfriend. 
At one point, the truck roared from 
o to 40 in eight seconds. It pulled up 
behind a junk car in the way, paused 
there impatiently, and gunned to one 
side. "The car accelerates fast and may 
jerk hard in one direction if it sees an 
obstacle," Mason admits. "Your typical 
human commuter makes more subtle 
moves, sure, but that's just gravy." 

MIT expects that Talos will drive 
much like Stanford's Junior, both 
because of the underlying technology 
and because both teams want a smooth 
style. "Darpa told us we should exhibit 
human-like driving," says Ed Olson 
of MIT. "So we're going to model it on 
a cautious driver. But you know, we 
could safely maneuver in a way that 
would scare the hell out of anyone." 

CHOOSE YOUR FUTURE 

Someday we'll probably be sharing 
the road with the likes of Talos, Golem 
and Junior. Innovations from the suc- 
cessful Darpa teams will probably first 
show up as modest improvements to 



assistive-driving technologies already 
on the market. But someday, rather 
than improving the skills of the human 
driver, the new systems will be able to 
take over whole chunks of the task. 

According to Jacob Peters at the Uni- 
versity of California at Davis Institute 
of Transportation Studies, American 
highways are full of wasted space, with 
vehicles occupying only 8 percent of the 
available road. Active safety technology 
that makes cars drive closer together 
would easily double capacity. Autono- 
mous systems would also save energy, as 
Seth Teller, an MIT faculty adviser and 
Talos's perception guru, points out: "If 
cars are communicating, no one has to 
idle at a light for three minutes again." 
The human style of driving — hesitation, 
merging early, absent-mindedly waving 
other drivers ahead into danger — is inef- 
ficient and, as accident statistics show, 
unsafe. It seems that the real advantages 
of automated cars will be realized by 
odd-looking, robotic driving, not by cars 
that simulate human habits. No human 
passenger would stand for it, but Golem's 
herky-jerky driving style may be the 
clearest expression of the future after all. 

That said, the very robot-ness of 
Talos still provokes my human para- 
noia. Looking up at the windshield, 
I try to imagine what it will be like 
to traverse a crosswalk in front of it. 
No reassuring eye contact (See me? 
OK, I'm crossing now), no friendly 
wave. I suddenly remember watching 
a large truck in Darpa's 2005 event 
that careened through a metal barrier 
and roared cheerfully out of sight. In 
spite of all the improvements Talos 
will probably undergo between now 
and race day, for now this beast is still 
something to be cautious around. 

While surveying the vehicle for 
the last time, I notice that someone 
on the MIT team has drilled eight 
holes in its body and neatly mounted 
large red buttons marked "STOP" on 
the hood, side panels and trunk. I ask 
Dave Barrett about them. "This is a 
200-horsepower autonomous vehicle," 
he replies, eyeing the car warily. "You 
want this thing to jump to life?" 



Bob Parks is author of the book Makers. 
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Think Green: 



THREE KEY FACTS 



The Tesla Roadster, JB Straubel's all- 
electric supercar, can out-accelerate a 
Lamborghini Gallardo and still travel 
250 miles before it needs to recharge. 

It s powered by 6,831 lithium-ion 
batteries, commonly used in laptops. 

Tesla plans to produce up to 2,000 
Roadsters next year. The 100 to be 

made this year went for $1 00,000 each. 
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FUTURE OF THE CAR: INNOVATOR 




CAN 6,831 LAPTOP 
BATTERIES CHANGE 
THE WORLD? 




JB Straubel has created the 
world's fastest electric sports car, 
the first step in making fun and 
eco-friendliness truly compatible 
concepts. Can the rest of the car 
world catch up? 

BY PRESTON LERNER 
PHOTOGRAPHS BY JOHN B. CARNETT 





SUPERCHARGED Tesla Motors engineer JB Straubel with 
the Tesla Roadster. The car's battery pack contains thou- 
sands of lithium-ion cells adapted from laptop computers. 
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IT WAS LIKE FRANKENSTEIN, only faster. JB Straubel, in 1999 an 
emerging superstar in Stanford University's school of engineer- 
ing, had been haunting the student machine shop, fabricating 
parts for his '84 Porsche 944 from midnight until 4 in the morn- 
ing. Working by trial and error, he developed his own power 
controller and charger. He mated together two electric motors 



with a homemade coupler and 
belt system. He gutted the car and 
crammed in 840 pounds 7 worth 
of lead-acid batteries. Start to fin- 
ish, the project took him a year. 

By early 20oo ; Straubel had 
taken a piece of once-state-of-the- 
art German engineering and trans- 
mogrified it into a pretty advanced 
science-fair project: The World s 
Fastest Electric Car. Or so he hoped. 
With 180 kilowatts at his disposal 
(about 240 horsepower), the car had 
enough power, he estimated, to set 
an electric-vehicle world record for 
the quarter mile. Just one problem: 
Total range was 20 miles. What 
good is it, he figured, to build an 
all-electric emission-free dragster, if 
you're just going to tow it to the race- 
track on the back of a big truck? 

And so Straubel set about doing 
what any driven, somewhat obsessive- 
compulsive engineering graduate stu- 
dent would do. He bought a Volkswagen 
Beetle for $500, chopped it in two with 
a shop saw, and used a trailer hitch to 



attach the back half — the part with 
the engine and driven wheels — to the 
rear of the Porsche. He ran a remote 
throttle and ignition from the VW to 
the Porsches driver's seat. From there, 
he sat and steered while his mongrel- 
ized single-axle trailer pushed the 944 
down the road. 

"I drove it 800 miles to Oregon," 
Straubel says. The problem was not 
the obvious potential for jackknifing. 
Rather, it was that while he was up 
ahead in the Porsche, the clutch and 
stick shift were back in the VW. Td 
leave it in third or fourth gear and 
start off under the Porsches power," he 
recalls. "The VW would lug and make 
all these terrible noises until I got up 
to speed. Then Yd turn on the ignition, 
and it would start running and pushing 
the Porsche. That was a hell of a trip." 

The Porsche did eventually break 
the world record for the electric-vehicle 
quarter mile — 17.278 seconds at 79.14 
mph, set at Silent Thunder 2000, a 
National Electric Drag Racing event in 
Sacramento, California. Today Straubel 



INSPIRED DESIGN Tesla built the Road- 
ster on a modified Lotus EUse frame, 
and Lotus will build the Tesla on its 
assembly line. 




finds that time embarrassing. His latest 
all-electric creation is faster off the line 
than a 510-horsepower Lamborghini 
Gallardo. More important, it can run 
250 miles between charges, not 20, 
in large part because it's powered by 
laptop batteries. And beginning later 
this year, anyone with $100,000 can 
buy one straight off the assembly line. 

Straubel has proven that he can 
build an electric car that's as good as 



A CONDUCTIVE EDUCATION 



Before Tesla p there was the Porsche. And the moped. And the crazy trailer 




Straubel transformed a weighing 850 pounds. the car to racing events. with a 10- to 25-mile range and a top speed | 

1984 Porsche 944 into an Because the car had only On its own, the Porsche of 32 mph. He used two lead-acid batteries ° 

electric car by installing a 20-mile range, he cut could accelerate to 60 mph and a motor mounted under the frame. The o 

two DC motors powered a Volkswagen Beetle in in 8.7 seconds and reach 60-pound bicycle ran by pedal power, the | 

by 20 12-volt batteries half and rigged it to push a top speed of 104 mph. electric motor, or a combination of both. EE 
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gas — one that doesn't sacrifice power ; 
range or speed. But does that mean the 
Tesla Roadster heralds a new era of elec- 
tric vehicles on every street corner, as he 
believes? Or will the Tesla, impressive 
as it is, be remembered as just another 
electric-vehicle science-fair project? 

STARTING IT UP 

Straubel was among the first hires at 
Tesla Motors, the San Carlos, California, 
startup that's building the Roadster. 
The 3 i-year-old s title is chief techni- 
cal officer, though with his healthy 
mop-top, he looks ridiculously young 
for the job. His challenge is to create a 
practical electric car that's also a thrill 
to drive. Convincing the world (and the 
venture capitalists in the world) that the 
company isn't nuts for trying, that falls 
to Martin Eberhard and Marc Tarpen- 
ning, the two former Silicon Valley 
engineers who created Tesla in 2003. 

Straubel's two bosses had just sold 
their pioneering electronic-book-reader 
technology in 2000 and were eager to 
do something that could help amend 
the world's environmental problems. 
Their idea: an electric car that people 
would want to own and that didn't have 



the limited range of previous electrics. 
The explosion of the portable-electronics 
industry had created a huge market for 
efficient, lightweight lithium-ion batter- 
ies. All they had to do was exploit the 
economies of scale and use these laptop 
batteries to power an electric car. Their 
strategy was to make it irresistibly fun, 
not the sort of painfully dull electric 
vehicle — what Eberhard calls a "punish- 
ment car" — that would only be driven 
by those who saw cars as a necessary 
evil. Once they demonstrated their suc- 
cess in a low-volume "halo" car, they 
would move on to build electric sedans. 

When Tarpenning and Eberhard 
incorporated Tesla in 2003, they needed 
two things: First, an engineer who could 
make the plan work. Second, an angel 
to pay for the substantial R&D that lay 
ahead. The two of them started troll- 
ing Sand Hill Road, cold-calling Silicon 
Valley venture capitalists. Most of their 
pitches netted zilch. Although the idea 
of powering a car with lithium-ion bat- 
teries didn't make the investors hugely 
nervous, the dismal track record of most 
efforts to launch new car companies 
made them leery. 

And then they talked to Elon Musk. 



Even among Bay Area pioneers, Musk is 
a bit of a risk-taker. He had sold PayPal, 
the company he co-founded, to eBay 
for $1.5 billion in 2002 and promptly 
started SpaceX, a venture that would 
design, build, and launch rockets to 
serve what he foresees will be a grow- 
ing demand for low-cost access to space. 
The company is one of two that won 
contracts — SpaceX's share was $278- 
million — from NASA last August to 
design a small crew and cargo launch 
vehicle to supplement the next space- 
shuttle replacement. 

Here on Earth, Musk has an abiding 
interest in alternative energy. To date, 
he's provided about $27 million of the 
$60 million raised by the Tesla. "I'm hop- 
ing it can become one of the major car 
companies of the 21st century," he says. 
"It's got a great opportunity to change 
the world." 

So that left the matter of finding 
a lead engineer. The challenge here, 
they found, was that electric-vehicle 
experts, though ever enthusiastic, 
weren't necessarily great engineers. 
"JB's name came up during a Google 
search," Eberhard recalls, "but I 
wasn't sure if he was wacko or not." 



PDPSCI.COM POPULAR SCIENCE 71 



Power 
inverter 




Battery 
pack 



HOW IT WORKS 



The Roadster's setup is fairly simple. The 6,831 bat- 
teries fit into a 1,000-pound battery pack behind 
the seats. A power inverter uses an insulated gate 
bipolar transistor to convert the battery's DC charge 
into AC power, which it then delivers to the 180-kilo- 
watt electric motor's high-efficiency copper rotor. 



Electric 
motor 



Straubel was already working on an 
electric-vehicle project of his own, part- 
nering with a team of Stanford students 
to build an electric car — never com- 
pleted — that would go up to 3 ; ooo miles 
on io ; ooo laptop batteries charged once ; 
and he lived less than a mile from the 
small ; second-story office that Tesla was 
working out of. He met with Tarpen- 
ning and Eberhard and enthusiastically 
agreed that the future of electric vehicles 
was going to be built from lithium-ion 
batteries. Straubel mentioned that he 7 d 
once approached their backer, Musk ; 
about funding an experimental aero- 
space project. Eberhard phoned Musk ; 
who was on Straubels list of references; 
after the meeting. 

"What do you think of this guy 
JB Straubel?" Eberhard asked. Musk 
replied; "I was thinking of offering him 
a job at SpaceX." Tarpenning and Eber- 
hard got to him first. 

A HUNGER FOR POWER 

Good engineers solve big problems 
with complex solutions you could 
never understand. Great engineers 
apply such simple solutions that you 



can't believe you didn't figure them 
out yourself. Witness Straubels work 
on the unmanned; hydrogen-powered ; 
high-altitude ; ultra-long-endurance 
airplane that he developed for the 
communications industry. This was in 
200I; two years out of Stanford, when 
he collaborated with Harold Rosen ; an 
engineer 50 years his senior best known 
for inventing the geosynchronous satel- 
lite. The airplane had to loiter within a 
very small slice of airspace to efficiently 
relay messages. The engine had to 
run at a constant speed to maximize 
efficiency. But to stay in one place in 
variable wind conditions; the airplane s 
speed had to change all the time. 

How to alter airspeed without chang- 
ing engine power? Straubels solution 
was to adjust the altitude. Ascend to 
slow down ; descend to speed up. "It 
was a very simple, yet very elegant; 
solution/ 7 says Rosen ; a member of the 
National Inventors Hall of Fame who 
speaks of Straubel with almost pater- 
nal affection. "He was sensational." 

Growing up in Wisconsin; Straubel 
played with Legos and chemistry sets. 
When he was 12, he brought a long-dead 



ROAD TEST 




Starting the Tesla Roadster is as exciting 
as blinking my eyes. There's no noise, no 
vibration, virtually no sign of life. Then, the 
acceleration pins me to my seat, with all 
200 pound-feet of torque available from 
0 to 8,000 rpm. The lack of engine and 
exhaust noise seems to violate the laws of 
physics, like doing a burnout without gen- 
erating any smoke. 

The Tesla retains the fully independent 
suspension of the Lotus Elise and handles 
exquisitely. I'm struck more by the simi- 
larities than by the differences between 
it and conventional sports cars. It's this 
very normalcy that makes the Roadster a 
breakthrough. It will be expensive— you 
can buy some amazing cars for$100,000— 
and the batteries take 3.5 hours to charge, 
but those are the only compromises Tesla 
owners will make.— P.L. 
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golf cart back to life as his first car. His 
idea of fun was visiting power plants 
and cement factories, the seeds of a life- 
long interest in energy. "Its what defines 
our entire society/ 7 he says. "It's unseen, 
but it's what allows the room to be hot, 
the lights to be on, food to be cooked." 

Straubel gets his residential power 
from second-hand photovoltaic solar 
panels that he personally repaired and 
installed on his roof, but don't mistake 
his work for activism. "Compared to 
many of my friends, I'm not an incred- 
ibly committed environmentalist," he 
says. Instead, he thinks environmental- 
ism is a natural by-product of smart 
engineering. "The common thread 
running through everything I've 
done is sustainability. If you engineer 
something correctly, it wont wreck the 
environment. I believe we can find ways 
to do everything we do today — and 
more — in ways that are more benign." 

But he's also been involved in 
enough failed alternative-energy 
projects to understand the bottom 
line, and that's where the Roadster 
faces another obstacle. "Tesla can't 
just give cars away," he says. "Any- 



body can build a million-dollar car 
and sell it to somebody for $50,000. 
The real challenge is getting consum- 
ers to pay you your cost and more." 

THE BATTERY PROBLEM 

During the early days of the Road- 
ster project, Straubel hosted endless 
gatherings of Tesla's young engineers 
around the pool in his backyard. To the 
neighbors, it sounded like the Fourth of 
July — a symphony of small explosions. 
But these weren't drunken bacchanals. 
The engineers were burning, blowing 
up, and sledgehammering lithium-ion 
battery cells to determine exactly what 
ramifications Murphy's Law held for the 
Roadster. All over Straubel's yard, you 
can still see the scorch marks left from 
these crude failure-analysis experiments. 

The success or failure of the com- 
pany rests on the durability of these 
battery cells. Electricity is cheap, power- 
ful and plentiful, but designing a car to 
run on it is anything but easy, as many 
owners of long-forgotten, failed electric- 
car companies could well attest. Limited 
range has always been their major cause 
of failure. 



CREATURE COMFORTS Tesla's prototype 
includes leather seats and a performance 
steering wheel [top left]. Instruments 
nclude readouts on battery charge 
and your quickest acceleration of the 
day. LED taillights and high-intensity 
discharge headlamps [above and bot- 
tom left] and other details are styled 
differently from the Lotus. A two-speed 
transmission [left] is all that's required, 
given the electric motor's high torque. 
There's no dedicated reverse gear, since 
the motor can simply run backward. 



The General Motors EVi was infa- 
mously yanked off the market in 2001 
after only five years. It wasn't sabotaged 
by cynical automakers or greedy oil 
companies. What killed the electric car 
were anemic batteries (though GM's 
heavy-handed repossession of EVis 
from their loving owners did not help 
to clarify the situation). First lead-acid 
and then nickel-metal hydride kept the 
heralded EVi from going more than 100 
miles on a full charge. 

Lithium-ion batteries, introduced 
commercially in the 1990s, seemed to 
offer a solution. They can hold about 
double the charge per pound of any- 
thing that had come before. But the most 
common lithium-ion battery on the 
market — its name, 18650, is based on its 
measurements of 18 millimeters wide 
and 65 millimeters long — is designed 
for consumer electronics. It takes nearly 
7,000 of them to power a sports car. 

And that, of course, creates other 
problems. What if one of the batteries 
caught fire? (The danger of this was 
highlighted by last year's small epi- 
demic of exploding laptop batteries.) A 

[CONTINUED ON PAGE 1D4] 
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NCE BETWEEN SOMEDAY , 
ST GOT CLOSER. Kf 
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CHEVY VOLT™ CONCEPT At Chevy, we're building a road to the future of driving. Our ride starts with ideas like the 
will put real drivers behind the wheel of our Equinox® Fuel Cell vehicles* And it hits the road in gasoline-reducing technologies 
over 1.5 million E85 FlexFuel vehicles on the road*), and the eight Chevy models that get at least 30 MPG hwy. with gasoline?" 



E 



Concept vehicle shown. Not available for sale. 



E-Flex Propulsion System on our Volt concept. It gets tested in programs like Project Driveway, which 
like the hybrid system on our Tahoe® Hybrid SUV (coming fall 2007), our E85 FlexFuel fleet (Chevy has 
There's a lot of exciting change just around the corner. See how we're taking the turn at chevy.com 



GREEN -FUEL 
GUIDE 

We handicap the future of the key technologies 
that, little by little p will replace gasoline 

BY LAWRENCE ULRICH 

WE'VE HEARD IT ALL BEFORE: Awesome alternatives to 
gasoline-powered cars — clean machines that run on french- 
fry grease, recycled diapers, whatever — will save the 
planet. Yet we're still buying huge new cars equipped 
with gasoline engines whose basic technol- 
ogy wouldn't impress Ward Cleaver. 

But a convergence of factors — recent 
innovations, consumers fed up 
with high gasoline prices, and a 
now-obvious environmental 
crisis — may finally be creat- 
ing a tipping point. Auto 
manufacturers are pushing 
hybrid, diesel, natural gas, 
electric and other systems 
through R&D programs as 
fast as they can. But there 
won't be a single-point solu- 
tion. "There's no silver bullet 
to deal with the challenges 
of climate change and energy 
security," says Joshua Cun- 
ningham, a program manager 
at the University of California at 
Davis's Sustainable Transporta- 
tion Energy Pathways project. He 
predicts that gasoline will remain a 
dominant fuel until at least 2050. But 
over that time, multiple technologies will 
slowly chip away at that dominance. "The 
only question is how quickly these alternatives 
are going to enter the mix," Cunningham says 

What follows is our assessment of the current status 
and the future of the key alternatives to gasoline. We pre- 
dict, based on the educated guesses of industry experts, how 
much of the U.S. market each alternative will hold in 20 years — and 
as a result, where that will leave that wretched villain, gasoline. 

NOTE: Our predicted market shares — which will be affected by technology 
developments, energy policy, consumer demand and international politics — 
result in gasoline-only vehicles retaining 35 percent of the U.S. market in 2027. 
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FUTURE OF THE CAR: POWER 



Fuel tank 



Lithium-ion battery pack 



Charging outlet 



1.0-liter, three-cylinder turbocharged engine 



Generator 



Electric drive motor 



VOLT FROM THE BLUE General Motors made a huge splash at the Detroit 
auto show in January when it unveiled its Chevy Volt concept. The car 
is designed to run on electricity alone, with batteries that can recharge 
eithervia an external outlet or an onboard gasoline engine, delivering 
150 miles per gallon for drivers who commute up to 60 miles a day. 



BATTERIES 



clean energy, high mpg 
con: not powerful enough 



Whether in hybrid form or alone, 
electric propulsion will lead the way 
out of the petroleum era 



TECH Hybrid cars, which mate battery-powered electric 
motors with internal-combustion engines, are avail- 
able now from Honda, Toyota and Ford, and most other 
manufacturers have models on the way. All-electric 
cars, including the Tesla Roadster [see "Can 6,831 Lap- 
top Batteries Change the World?" page 68], are having 
a harder go of it, mostly because of the limitations of 
current battery technology. The Chevy Volt concept 
[left], unveiled this year, cleverly straddles the fence 
between hybrid and all-electric cars. The Volt uses a 
1.0-liter, three-cylinder gasoline engine only to charge a 
lithium-ion battery pack (yet to be developed) that pow- 
ers the 120-kilowatt (160-horsepower) motor. Owners 
could also charge the Volt using a household outlet. 



GREEN BENEFITS The Toyota Prius, a conventional 
hybrid, gets between 45 and 50 miles per gallon and 
produces half the amount of greenhouse-gas emis- 
sions of 30mpg sedans. If GM's Volt happens (battery 
technology won't be ready until at least 2010), it could 
drive on electricity alone for about 40 miles. That 
40-mile-or-less drive describes 78 percent of Ameri- 
can commuters. Even if the Volt drew its power from 
the dirtiest coal-fired plants, it would still produce 
less than half the emissions of a typical new car. 



ECONOMICS Over 15,000 miles, the Prius costs an 
estimated $650 to fuel, compared with $1 ,300 for the 
27mpg Toyota Camry. Driving the Volt 15,000 miles 
on electricity alone would cost only about $300 on the 
electric bill. Owners who drove 60 miles a day would 
see 150 miles per gallon and an average annual fuel 
cost of $1 16. But delivering a family car like the Volt 
at a price people could swallow — figure $25,000 in 
today's dollars — will be an enormous challenge. 



OUTLOOK The first plug-in hybrids won't arrive before 
2011; lithium-ion batteries have to get stronger, smaller 
and much cheaper to make the Volt viable and afford- 
able for the masses. In the meantime, conventional 
hybrids will continue to dominate the alt-fuel market. 



EST. MARKET SHARE IN 2027: 30% 
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I III 



NATURAL GAS 



CLEAN, ABUNDANT, DOMESTIC 
FEW PUMPS, NONRENEWABLE 

Natural gas, the cleanest-burning fossil fuel, 
heats half of the homes in the United States. 
Why not siphon a bit off for your car? 

TECH Natural gas, which is extracted from oil fields and natural- 
gas fields found around the world, burns cleaner than other fossil 
fuels and produces up to 30 percent less carbon dioxide than 
petroleum does. Honda's Civic GX — the only compressed-natural- 
gas (CNG) car available to consumers — burns the fuel in a 1 .8-liter, 
four-cylinder, 113-horsepower engine. It can travel about 240 
miles on a tank that's pressurized to 3,600 psi and holds the equiv- 
alent of about eight gallons of gasoline. Pumps are scarce, with 
most used to service small municipal fleets. Companies are experi- 
menting with home fueling stations, such as Fuel Maker's Phill. 

GREEN BENEFITS The natural-gas Civic is the cleanest 
internal-combustion car ever tested by the Environmental Protec- 
tion Agency. It's less polluting than any gasoline or even hybrid 
model, and it consumes on average 0.1 barrel of petroleum 
annually (in engine oil), compared with 6.9 (gasoline and oil) for 
the Civic Hybrid and 10.4 for the conventional Civic. Natural gas, 
widely available from domestic sources, might reduce dependence 
on foreign oil. (CNG cars are found across Europe and the Middle 
East; there are an estimated one million CNG cars in Italy alone.) 

ECONOMICS The Phill home fueling station costs $3,500, plus 
about $1,000 for installation, though a $1,000 federal tax credit 
(along with possible state tax credits) helps offset the cost. 
Natural gas from Phill costs only about $1 .30 per gasoline-gal- 
lon equivalent. It pollutes less per mile and has about the same 
overall mile-per-gallon numbers of a comparable gasoline engine. 
The natural-gas Civic GX is rated at 28 miles per gallon city and 
39 highway (gasoline-gallon equivalent); a comparable gasoline 
engine gets 30/40 miles per gallon, and the Civic Hybrid is rated 
at 49/51 miles per gallon. The GX costs nearly $6,000 more than 
the gas model and $2,000 more than the hybrid, though a federal 
tax credit of $4,000 takes a large chunk out of that sticker price. 

OUTLOOK As clean and plentiful as natural gas may be, it faces 
the serious question of acceptance by the public and major infra- 
structure obstacles — in the absence of easily accessible public 
fueling stations, the Phill device is the only thing making the car 
even remotely viable for consumers. Natural gas is also a fossil 
fuel, with a finite supply, although the U.S. obtains a much larger 
proportion of natural gas from domestic sources than it does oil. 

EST. MARKET SHARE IN 2027: 3% 




GAS P AU NATUREL PopSci's automo- 
tive editor, Eric Adams, gases up the 
Civic at his home in New Jersey. It was 
the first residential installation of the 
home fueling station on the East Coast. 



TEST: HONDA CIVIC GX 



Popular Science's long-term evaluation of the natural- 
gas-powered Honda Civic and the FuelMaker home 
fueling station suggests strong potential— if owners 
accept the limitations BY ERIC ADAMS 



2007 HONDA CIVIC GX Our CNG Civic is proving to be a 
uniquely challenging test subject. On one hand, there's a very 
convincing economic and environmental case for it; on the 
other hand, driving it can be an awfully nerve-wracking experi- 
ence when the fuel gauge approaches the end of its plummet 
to empty. The car serves as both a daily commuter from Scotch 
Plains, New Jersey, to New York City and a weekend daytripper 
for the editorial staff. Our test is pushing the limits of the car's 
intended primary use as a commuter car — that is, not neces- 
sarily a primary family vehicle — and of the current public-access 
refueling infrastructure, which is limited to a handful of pumps 
in most states. Although drives to Boston and Washington, 
D.C., went off without a hitch, other trips were problematic. 

Assistant editor 

Bjorn Carey, driving 
with friends 120 miles 
to a wedding in Hart- 
ford, Connecticut, 
left with half a tank, 
planning on refuel- 
ing in Greenwich. 



TEST RESULTS 

Weeks in service: 30 
Total mileage: 7/100 
Observed average fuel 

economy (est.): 36 mpg 
Estimated fuel cost: $280 
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£' FUELMAKER PHILL 



When they arrived at that station, the attendant said, "You must 
not be from around here" before explaining that the pump had 
been out of order for four months. Carey made a white-knuckle 
drive to a station in East Hartford by setting the cruise control 
at 63 miles an hour and drafting behind big trucks. He pulled in 
with 243 miles on the tank, a staff record. (Honda estimates the 
range at 240 miles.) 

I actually did run out of gas once, but only 50 feet from my 
driveway. Fortunately, I knew a secret by then: If you run out of 
gas, just turn the car off, wait a few minutes, and restart it. The 
tank repressurizes itself and pushes dispersed fuel into the sys- 
tem, giving you a few more miles. 



FUELMAKER PHILL The home refueling station has been con- 
venient and reliable. The slow refuel time (16 hours from empty, 
whereas public stations fill in two or three minutes) has never 
been a problem, since I've gotten into the habit of topping it off 
each evening. With its safety features — a leak detector, auto- 
matic shutoff and breakaway fueling line — it has never given us 
cause for concern. In my neighborhood, however, which is an 
older community with low-pressure gas lines, Phill shuts down 
automatically when the pressure drops below a certain point, as 
happens when cold weather sets in and the heating systems run 
full-time. The local gas utility, Elizabethtown Gas, upgraded the 
gas lines and meter to help solve the problem — something utili- 
ties generally do at no expense to the customer — and FuelMaker 
is developing a software fix to accommodate the lower pressure. 



IVE WAYS Volvo's Multi-Fuel concept car can 
run on five different fuels, including ethanol. 




ETHANOL 



RENEWABLE, DOMESTIC 
CON ENERGY-INTENSIVE 



Corn-based ethanol won't meet our 
energy needs, but cellulosic ethanol 
could reverse its fortunes 



TECH Ethanol is ethyl alcohol, brewed in the U.S. mainly from 
corn. The idea has been that this starch-based kind of ethanol 
could replace petroleum with an endlessly renewable fuel. Mil- 
lions of flex-fuel vehicles are indeed on the road, able to burn 
gasoline or E85, a blend of 85 percent ethanol and 15 percent 
gasoline. But nearly all those vehicles run exclusively on gasoline 
because there are roughly 1,100 ethanol pumps nationwide, 
almost all of them in Midwestern corn-growing states. The 
great hope is for commercial development of cellulosic etha- 
nol, produced by a network of local facilities from handy field 
waste, such as corn stover, switchgrass or wood pulp. 



GREEN BENEFITS Proponents tout the environmental ben- 
efits of ethanol, and a University of California at Berkeley study 
found that ethanol from corn cuts greenhouse-gas emissions by 
10 to 15 percent compared with gasoline. Nice, but not great. 
Cellulosic ethanol, on the other hand, can be made from crops 
that take less energy to grow or from agricultural waste. 



ECONOMICS It costs automakers only $50 to $150 to equip a 
gasoline engine to also accept E85. But ethanol is expensive to 
transport and, with its poor energy density, it gets about one third 
worse mileage than gasoline. Plus, the corn-based variety costs 
much more than gasoline when purchased outside the corn belt. 



OUTLOOK Corn-based ethanol — which is heavily subsidized 
— produces significantly reduced mileage and debatable C0 2 
reductions. Cellulosic ethanol could alleviate production and 
distribution problems, but researchers haven't yet figured out 
a cheap way to produce it. 



EST. MARKET SHARE IN 2027: 6% (E85) 
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MAJOR MUSCLE The forthcom- 
ing Audi Q7 TDI produces 738 
pound-feet of torque from its 
6.0-Uter V12 diesel engine. 




nirrri pros: great mileage, available now 

UICOCL CON: STILL MADE FROM OIL 


Its low sulfur content and sophisticated exhaust cleaners set the stage for a big diesel comeback 


TECH Formerly dirty and noisy, diesel is enjoying an eco-friendly 
second act. Environmentalists are calling the new federally man- 
dated, ultra-low-sulfur diesel — introduced last summer — the most 
significant green advance in transportation since gasoline got the 
lead out in the 1970s. The cleaned-up fuel lets automakers intro- 
duce new systems to scrub smog-forming nitrogen oxides that are 
emitted as part of diesel exhaust, along with filters to trap diesel's 
sooty, carcinogenic particles. Mercedes's upcoming Bluetec models 
will carry a refillable tank of urea, an additive that converts nitro- 
gen oxides to harmless nitrogen and water; VW, Audi and Chrysler 
will adopt Mercedes's technology. One-upping that approach, 


Honda will introduce by 2009 a nitrogen-oxide catalyst that 
achieves 50-state pollution standards with no urea additives. 
Diesels from Mercedes, Volkswagen and Jeep are on sale now, 
though not in the five states that set stricter pollution rules, includ- 
ing California. But the 50-state-compatible diesels from Volkswagen 
and Mercedes (its Bluetec models) are slated to arrive later this year. 


GREEN BENEFITS Between their energy-rich fuel and 
their efficient combustion, diesel cars have always delivered 
20 to 40 percent better mileage than gasoline models. They 
also happen to emit about one third less carbon dioxide. 


MERCEDES BLUETEC DIESEL 

An oxidizing catalytic converter [A] Limits carbon monoxide 
and hydrocarbons in the exhaust, which enters a particulate 
filter [B] and is injected with urea [C], which helps a final con- 
verter [D] turn nitrogen oxides into nitrogen and water. 


ECONOMICS Mercedes charges $1,000 extra for its diesel engines; 
owners would save enough at the pump to offset that cost within 
two or three years. The Mercedes E320 Bluetec we tested delivered 
a remarkable 38 miles per gallon on the highway, a 40 percent 
gain over the same sedan with a gasoline V6. And when 50-state 
diesels arrive, many should qualify for a tax credit of up to $3,400. 


^^^^^^^^ 


OUTLOOK Diesel is cleaned-up, available at pumps coast to coast, 
and offers genuine savings to consumers. The ultra-low-sulfur 
fuel requirement will help it grow over the next two decades. 


20% 
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BIODIESEL 



PROS: CLEAN, HIGH-ENERGY 

LIMITED SUPPLY AND MARKET 

Already common in Europe, biodiesel 
could get traction here as well— but it 
needs for regular diesel to catch on first 

TECH Cleaner-burning than ethanol, with vastly better fuel econ- 
omy, biodiesel could soon move beyond the fryer-grease fringe it's 
often associated with. Made largely from soybean oil or recycled 
cooking oil, biodiesel runs fine in unmodified diesel engines at up to 
a 20 percent blend with 80 percent petroleum diesel, a combination 
known as B20. Mercedes is conservative with its warrantied vehicles, 
recently announcing that drivers of Bluetec and CDI diesels could 
run B5; the same is true for Jeep's Liberty and the upcoming Grand 
Cherokee diesel. (In Europe, Citroen and Peugeot diesels can run up 
to B30.) Pure liquid biodiesel thickens at low temperatures, however, 
creating challenges for cold-climate storage and operation. 

GREEN BENEFITS Biodiesel's greenhouse-gas emissions are 
about one third lower than gasoline. A University of Minnesota 
study found that biodiesel creates 93 percent more energy than is 
used to produce it, compared with just 25 percent for ethanol. 

ECONOMICS B20 fuel contains only 2 percent less energy than 
regular diesel, so it delivers terrific mileage: 20 to 40 percent better 
than gasoline. Prices vary by region because of the limited supply 
sources, and it costs more than either gasoline or petroleum diesel. 

OUTLOOK Despite efforts toward large-scale biodiesel production, 
for now it's a mere drop in a huge national reservoir of gasoline. 
Just 225 million gallons were produced in the U.S. last year, about 
as much gasoline as the nation guzzles in a day. There are only 
about 1,000 pumps nationwide, and any growth in that number 
depends on a rise in diesel usage. Biodiesel has better prospects in 
Europe, where diesel holds half the car market and the European 
Union produces nearly 90 percent of the world's biodiesel. 

EST. MARKET SHARE IN 2027: 4% (B20) 



BIO BENZ Mercedes's E320 can 
run on 5 percent biodiesel. 





CLEAN AND LEAN Redesigned 
fuel-cell stack helps Honda's new 
FCX adopt a more stylish profile 



HYDROGEN 



PRO ZERO EMISSIONS 

COT ENORMOUS INVESTMENT NEEDED 



Hydrogen remains the gold-standard 
for eco-friendliness, but its prospects 
are dimming as reality sets in 



TECH Hydrogen-fuel-cell cars employ an electrochemical converter 
that combines hydrogen and oxygen to create electricity that pow- 
ers a motor, with heat and water as the by-products. Honda's new 
FCX model, which looks like a Prius by way of Modena, features 
a more compact second-generation fuel-cell stack that offers a 
270-mile driving range. Honda will lease a handful of FCXs to 
private fleets and selected customers next year. Ford, BMW, GM 
and Chrysler are also testing hydrogen models; this year BMW 
will tap a few customers to test versions of a 7-Series luxury 
sedan whose V12 engine burns liquid hydrogen or gasoline. 



GREEN BENEFITS Hydrogen offers a tantalizing zero-emissions 
possibility: an abundant element that makes electricity and gives off 
just water — no tailpipe emissions or carbon dioxide. But it's only a 
zero-emissions fuel if the hydrogen comes from renewable sources. 



ECONOMICS Hydrogen reformed from natural gas could eventually 
be produced for $3 or $4 a kilogram (a kilogram of hydrogen has 
roughly the same energy as a gallon of gasoline). Because a hydrogen- 
fuel-cell vehicle could deliver double the mileage, the fuel could be 
competitive with gasoline at just $1.50 or $2 a gallon. But automakers 
will need to see a wholesale transformation of the energy industry to 
convince them to invest billions of dollars in the technology. 



OUTLOOK Despite the technological dog-and-pony shows, no auto- 
maker is close to bringing hydrogen cars to showrooms. Hydrogen 
skeptics insist that its production inefficiencies doom it as a fuel for 
passenger cars. By the time the tech is ready, hybrids, diesels, plug- 
ins and other fuel-sippers will only have gotten better, cleaner and 
more affordable — and harder to dislodge in the market. 



EST. MARKET SHARE IN 2027: 2% 
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had one week, 1,500 miles and, oh, about $100 in gas 
money to answer the question: 

IS AMERICA 
READY TO GET 
SMART? 





DETROIT TO MARSHALL, MICHIGAN 

2.21 gallons, $5.83, 48 miles per gallon 

"How about y'all get in the back. Just put you and your 
entire car in the back, and I'll take you wherever you want 
to go." — Chevy Tahoe driver in downtown Detroit 

The Rouge ; Henry Fords 2 ; ooo-acre icon of American 
industry a complex of steel furnaces and railroad tracks and 
twisting assembly lines just outside Detroit; makes trucks. 
It didn't always make trucks. Starting in 1917, it made anti- 
submarine boats, then it made tractors, and then it made cars: 
Model As, V8s, Thunderbirds and four hallowed generations 
of Mustangs. In the 1930s it was the largest auto plant in the 
world, toured by queens, presidents and rival barons, and 
what it built, it built from scratch. It had 100,000 employees 
in 93 buildings who produced 1,500 tons of iron and 500 
tons of glass a day. A hunk of raw iron became a vehicle in 
72 hours. The Rouge spit out a new car every 49 seconds. 

But today the modernized Rouge spits out only trucks — 
red F-150S, white F-150S, black F-150S — enough Ford trucks 
in three days to stretch bumper-to-bumper to downtown 
Detroit, nine miles away. Enough trucks in five months to 
stretch bumper-to-bumper to New York City. Enough trucks 
to meet what for so long has seemed an insatiable demand 
for the full-size, 200-plus-horsepower pickup, Americas best- 
selling vehicle for 25 straight years and best-selling truck 
of all time. Enough trucks to make me and my girlfriend, 
Jenny, look like heretics when we pull into the Rouge-tour 
parking lot. No, worse than heretics — like Europeans. 

The car were driving is the Smart car, an eight-foot-long 
product of France that gets upward of 40 miles per gallon 
to the F-150S 15 mpg. It has two seats and three cylinders 
and a 0.7-liter, 61-horsepower engine. It is shorter than a 
golf cart. It can park headfirst in a parallel spot. When we 
drive it, heads turn and cameraphones get pulled out, and 
other drivers, trying to figure out what it is, tailgate us so 
closely that we worry about accidents. Some signal us to 
roll down our window as were going 75 on the freeway. 

Sold in Europe for nearly a decade — 770,000 cars in 36 
countries and counting — the Smart is coming to U.S. shores 
in the most talked-about launch of 2008. Already a 44-city 
road show is kicking off. Drivers from New York to Miami to 
Seattle to Austin, Texas, will be able to see the Smart, sit in it, 



and take it for a spin. A Web reservation system is 
up and running. Go to smartusa.com, pay a refundable 
$99, and you're on the list to get one of the first American 
Smarts to roll off the line. 

Jenny and I got our Smart — a gray-market version 
imported from Europe and made street-legal here — the 
old-fashioned way: We rented it from a Budget franchise 
in the Chicago suburbs. We brought it to Detroit to begin a 
makeshift road show of our own, a 1,500-mile jaunt through 
the heartland in which we try to answer a simple question: 
Is America ready to embrace such an un-American ride? 

Inside the Rouge, we join a tour with a pair who are 
obviously spies from China, ill disguised as tourists, and 
a couple of Orthodox Jewish teenagers in formal wear on 
an apparent first date. We watch a video about the plant s 
history, set to an original score by the Detroit Symphony 
Orchestra, and are shuttled into a planetarium-like room of 
swiveling chairs for a full-sensory "what its like to become 
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SIZE MATTERS Sharing the road south of Mem- 
phis. Far left: ordering at Lou Mitchell's diner, 
on Route 66. Below, left: planning the route. 



^HMPH. NOT 
MUCH ROOM FOR 
HITCHHIKERS. 




a Ford F-150" presentation. It involves crashing sounds ; 
piped-in smells ; and bursts of patriotic welding and smelt- 
ing shown on innumerable wraparound movie screens. 

What goes unsaid is that F-150 sales have been tanking 
of late, along with full-size SUV and pickup sales in gen- 
eral, a decline that economist Steven Szakaly of the Center 
for Automotive Research says is a fundamental "structural 
shift." As gas prices began to climb above $3 a gallon last 
July, Fords truck-division sales fell by 44 percent. Domestic 
rival General Motor ss fell by 28 percent. Ford ended the 
year with the worst losses in its 103-year history — $12.7 
billion, more money than the GDP of 82 of the world's coun- 
tries — and Chrysler announced plans to close four plants 
and cut 13,000 jobs after a $i.5-billion loss of its own. Both 
manufacturers 7 U.S. sales were overtaken by Toyotas. For 
the first time, the Big Three weren't the big three anymore. 

After a display of the Rouges environmental rebirth — 
songbird habitat, revitalized wetlands, a 10-acre "living roof" 
that's the largest in the world — we watch F-150 shells flow 
through a four-mile-long assembly line. Robots use lasers 
to place windshields with perfect precision; United Auto 
Workers unionists in street clothes use mechanical arms 
to lift heavy parts. Everything is smooth, bright, orderly, 
laudable — and oddly anachronistic. As we get back into 



our tiny car, I cant shake the feeling that 
the factory of the future is pumping out 
what may be the vehicle of the past. 

MARSHALL, MICHIGAN, 
TO WILMINGTON, ILLINOIS 

7.89 gallons, $20.19, 
37 miles per gallon 

"Your car should make other people smile. It 
should make you smile. Anybody can sit in 
traffic in a Taurus, you know?" 
— Ron Durchin, car collector and 
Budget franchise owner near Chicago 



Interstate 94 through Michigan is broad 
and straight, and before Jenny and I pull 
into the Shell station in Marshall, we've 
been cruising in sixth gear at a steady 85 
miles an hour. The ride has been smooth, 
so much like that of a normal sedan that 
it's still a shock when I step out the Smart's driver-side door 
and am already at the back of the car. "Whoa, that looks like 
Urkel's car," says a long-haired gas-station attendant. "Geeks of 
the world, unite!" adds his co-worker. This guy — thin, wear- 
ing thick glasses, terminally awkward — is named Pete. He 
sells us two window-mounted plastic cup holders for $1.69 
apiece (our European Smart lacks these, although it does 
have a huge ashtray; the second-generation model that's com- 
ing next year corrects the oversight) and then asks if he can 
sit in the Smart. Pete slides his long frame into the driver's 
seat and looks around, taking in the car's surprisingly spa- 
cious flshbowl interior. He messes with the gearshift and 
adjusts the mirror. He grasps the wheel with both hands. 
"Sweeeet," he squeaks. "Huh. I might have to get one myself." 

Steve Urkel, the nerd-star of the 1990s sitcom Family 
Matters, drove an Isetta, a BMW-built bubble car that was 
one of the most successful micros in post- World War II 
Europe. With three wheels and a windshield-cum-front- 
door, Urkel's car must have been the prop department's 
dream come true. As an example of a car that reflects its 



SMALL BUT PROUD From left: Jenny takes the wheel in downtown 
Detroit; Smart owner Ron Durchin at his Illinois auto-body shop; 
quite a stretch in Detroit. 



driver s personality; it's hard to match. Although the psychol- 
ogy of car buying is murky — in market surveys, owners can 
always come up with a "need" that explains their desire — cer- 
tain vehicles are clearly meant to appeal more to the senses 
than to a sense of utility Here in Marshall, were witnessing 
a burst of geek emotion over the Smart, something that has 
everything to do with image and little to do with practical- 
ity. "I don't like the storage space," Pete says. "But . . . sweet." 

A few hours down the road, Jenny and I make a detour to 
meet Ron Durchin, a man infected with a similarly imprac- 
tical love of the Smart and the owner of the only agency 
in the country that will rent you one. A tall, gregarious car 
freak whose father opened Chicago's first Budget franchise 
38 years ago, he had invited us to his new 40,000-foot 
body shop, AutoWerks, the largest in the Midwest. There, 
inside a cavernous garage, he tells the story of his Smarts 7 
arrival. After being converted for American roads by a 
California company, his six cars were stacked sideways on 
a semi and trucked out here. The truck driver took twice 
as long as usual, because every time he stopped, people 
peppered him with questions. The Smarts were finally 
dropped off outside the Budget office in Skokie. "We prob- 
ably had 500 people stop by that first day," Durchin says. 
"It got so bad that we had to lock them, because every time 
we went outside, someone was sitting down in one." 

After import fees and conversion fees and transportation 
fees, the Smarts cost Durchin about $26,000 each. (Those 
coming directly to the U.S. market will be significantly 
cheaper; Smart estimates a price point below $15,000 for the 
2008 launch, with the Wall Street Journal reporting it at close 
to $11,000 for an entry-level model.) Durchin rents them for 
$60 a day. His Web sites hits have gone up from 40,000 to 
105,000 a month since he began using the cars for advertis- 
ing, and he hopes for similar things for AutoWerks after he 
fixes up one of the Smarts to look like a Mercedes that's been 
smashed in on both ends. Still, for him, the appeal of the 
Smarts isn't altogether rational. He's not making any money 
off them, and when the fleet came in, he borrowed one of 
the cars for two months just so he could commute in it. 

He ticks off a quick list of what he likes about the Smart 




mechanically — its zippiness off the line, the steel safety cell 
that surrounds passengers, the fact that he can get 65 miles a 
gallon (I'm getting around 40, but I have a lead foot). Yet it's 
obvious that what he really likes is the spectacle. "You can take 
it to a bar or restaurant and have fun just watching people's 
reactions," he says. "It's the car that comes with a social life." 

WILMINGTON, ILLINOIS, TO ST. LOUIS, MISSOURI 

8.35 gallons, $21.62, 33 miles per gallon 

'If they made it even smaller, what would they 
call it? The half-wit?" — Bill Shea, Shea's Route 66 
Gas Station Museum in Springfield, Illinois 

Past Chicago, we leave the freeways in favor of an old alignment 
of Route 66, and the American road becomes The American 
Road. We've already passed the world's first McDonald's fran- 
chise, not far from O'Hare airport, and now we're passing the 
first Dairy Queen as well. Perhaps because so many weird 
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SMALL STEPS TOWARD A SMART FUTURE 



1949 VOLKSWAGEN BEETLE 

12 ft., 1,050 lbs. 

The Beetle 
met a skeptical 
audience when 
it first appeared 
here right after 
World War II. 
By the late 1960s, it had become an icon 
(thanks in part to Herbie, the automotive 
star of the 1969 movie The Love Bug). Five 
million were ultimately sold in the U.S. 




1970 AMC GREMLIN 

13.4 ft. p 2,633 lbs. 

The original 
design for the 
car considered 
by many to 
be the first 
American- 
made subcompact was sketched on the 
back of an airline sick bag. By 1978, 
671,475 cars had been sold, making the 
Gremlin AMC's best-selling model ever. 



1973 HONDA CIVIC 

11.65 ft., 1,536 lbs. 




Until the Civic, 
Honda was 
known as a 
motorcycle 
company. The 
model was so 
successful — 43A19 were sold in its first 
full year on the market; the next year, sales 
doubled — that it helped establish the Japa- 
nese as the top maker of quality small cars. 
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cars drive this route ; nobody pays us much mind when we 
park the Smart below Wilmington's cone-headed ; 2 8 -foot-tall 
Gemini Giant ; a fiberglass statue dressed as an astronaut, and 
run in to get burgers at the Launching Pad Drive-in. We get 
only a few stares when we drive through Dwight, home of the 
Waddle, an annual parade of hundreds of basset hounds. 

Already we've brought the Smart beyond what's expected 
to be its natural range. It's a commuter car on a road trip, 
cruising the hinterlands, when some say it will appeal only 
to Hollywood types (Hey, look at me, I'm an environmental- 
ist!) and to the urban creative class that's apparently ready 
to buy anything — iPods, RAZRs, you name it — that doesn't 
follow the proper rules of capitalization. (Smart, unlike 
dcd gwfs copy editor, prefers to write its name as "smart." Its 
competitor the Mini Cooper is officially the "MINI.") But Dave 
Schembri, the president of Smart USA, points to three seg- 
ments beyond the urban hip where he expects the Smart to 
sell well: first-time buyers (low price), empty-nesters (seating 



WHAT WOULD ELVIS 
DRIVE? Far left: 
hunkered down 
at the Memphis- 
Graceland RV Park. 
Near left: Bill Shea 
at his Gas Station 
Museum. Above: the 
Crossroads cafe in 
western Illinois. 

for two), and baby boomers looking for a second or third car 
"It's perfect if you have a teenage daughter — no backseat"). 
Which is to say, Smart USA hopes that its market is just 
about everyone. "We're the rare vehicle with 50 percent emo- 
tional appeal, 50 percent rational appeal," Schembri says. 

As we roll down Route 66, where automobiles were 
once escape pods for 1930s Dust Bowl refugees and a way 
of life for California-bound tourists in the 1950s, Jenny 
and I are entering a world dominated by that rational 50 
percent — a world we hope will judge the Smart on its 
merits as a car, not a message. At Shea's Route 66 Gas Sta- 
tion Museum in Springfield, we peruse a collection of 
pumps, photos and motoring kitsch dating back 70 years. 
Bill Shea, the museum's wry 85-year-old owner, learns 
that I'm from Oregon and harangues me about all the 
climbers who keep dying on Mt. Hood. "If they don't have 
a purpose," he says, "then what in the hell is the point 
of being up there?" I tell him it's pretty. "They ought to 
put a restriction on people," he says. He pulls out an old 
point-and-shoot film camera and walks outside to snap 
a photo of the Smart. His assessment of it is typically 
no-nonsense. "Hmph. Not much room for hitchhikers." 



2002 BMW MINI COOPER 

11.9 ft., 2,315 lbs. 

After an 
unorthodox 
advertising 
campaign 
(BMW put the 
cars on top of 
SUVs and drove them around U.S. cit- 
ies), the new version of the Mini Cooper 
caught on big. Since 2002, 180,000 have 
been sold, twice the number projected. 




2007 ZAP OBVIO 

8.7 ft., 1,328 lbs. 

The American 
company ZAP 
(Zero Air Pol- 
lution) recently 
joined with 
Brazil's Obvio 
to bring that country's curvy, flex-fuel 
vehicle here. ZAP says that demand is 
high for the unorthodox vehicle, which 
will have an initial U.S. run of 50,000. 




2008 DAIMLERCHRYSLER 
SMART 8.8 ft., 1,807 lbs. 

Since the 
Smart was 
introduced in 
1998, 770,000 
have been sold 
in 36 countries. 
It's getting an upgrade just in time for its 
American debut: The 2008 model is six 
inches longer and has smoother shifting 
capabilities. 
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ST. LOUIS, MISSOURI, TO MEMPHIS, TENNESSEE 

7.89 gallons, $18.38, 34 miles per gallon 

"I don't know what all it's supposed to do, but if it starts 
talking, I'm gone." — Marla ; parking-lot security guard 
at Grace-lands Rock 7 n 7 Roll Cafe in Memphis 

In the St. Louis suburbs, Jenny and I peel off Route 66 and 
join up with the Great River Road ; a winding, sometimes hilly 
highway that parallels the Mississippi and is the stuff that 
car tests are made of. In its current incarnation, the Smart 
is said to top out at 85 miles an hour — though I ve pushed 
it faster — and were often the speediest thing on the road. I 
figure that its strange looks will inspire any cop who pulls me 
over for speeding to ask questions rather than issue tickets. 

The Smart is not designed to be a road-trip car ; but its 
certainly a highway car — a Mercedes, after all. A product of 
DaimlerChrysler ; it was born of a joint venture between the 
Swatch watch company and Mercedes, and it has a pedigree 
to live up to. The four wheels are literally 
at the four corners of the 
car — making for a 
wheelbase of 71 inches, 
22 inches shorter than a 
Porsche 91 is — and we 
gun the Smart around 
turns, hugging the 
road. Its acceleration, 
panned by Consumer 
Reports, which tested a 
pokier diesel model, is 
noticeably weak only on 
uphills (though perhaps 
IVe been numbed by 
the acceleration-proof 
1989 Mitsubishi Mon- 
tero that I normally 

drive). The main thing is that Jenny and I don't feel small. 
The cockpit is roomier than my own SUV's, we re sit- 
ting upright and high off the ground, and we don't notice 
that the back half of our car is missing when were look- 
ing ahead at the blur of fields and shortleaf forests. 

Our biggest gripe is the transmission, which is fine 
in (clutchless) manual mode but hopelessly jerky in auto- 
matic. Perhaps more annoying is a mysterious power 
down — some strange Euro security feature — that's trig- 
gered when we leave the parked car unlocked for too 
long. More than once we've found ourselves sitting in the 
darkened car, locking and unlocking its doors and shift- 
ing through the gears as we try to get it going again. But 
all this is set for an overhaul in the second-generation 
Smart. The new American model will also come with a 
bigger, 71-horsepower engine, and it will have a top speed 
of 90 miles an hour. As if to prepare for the gluttonous 
U.S. market, it's also rumored to get worse gas mileage. 

As we approach Memphis, high winds and a rainstorm hit, 
and the Smart is blown back and forth in a way that's reminiscent 





ROADSIDE 
ATTRACTIONS 

The Smart was a 
spectacle on most of 
the trip, but among 
the bizarre land- 
marks of Route 66, 
it couldn't compete. 
Left: The son and 
great-grandson of 
Gas Station Museum 
owner Bill Shea 
eye the little car. 



of my box of a Montero. I need to keep both hands on the wheel. 
We take shelter at the Memphis-Graceland RV Park & Camp- 
ground, where a Smart-size cabin is tucked away on the corner 
of Don't Be Cruel Lane, not far from Blue Suede Lane, Shook Up 
Lane and Hound Dog Way. The RV park has free Wi-Fi. A sign in 
the bathroom reads "Don't spit out tobacco in our washroom." 

Elvis was a car lover, the owner of a pink Cadillac, a 1966 
Rolls-Royce and a pair of 250-horsepower Stutz Blackhawks. 
But the closest thing to a Smart that we see when we tour his 
Graceland car museum the next morning is a red MG that he 
drove in Blue Hawaii. He eventually gave it to his secretary. 
We've left the Smart in a parking lot outside the Rock 'n' Roll 
Cafe, and when we get back a security guard named Maria in 
a cap and heavy coat tells us it's been drawing a steady stream 
of curious tourists. A Hyundai Sonata driver, she seems afraid 
to touch the Smart and circles it warily. She asks the usual 
raft of questions. What is it? Is it electric? Is it a hybrid? 
What kind of mileage does it get? She's surprised to learn 
that its basic ingenuity is that it's a normal car. Just smaller. 

[CONTINUED ON PAGE IDS] 
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If international 

calling weren t 
so expensive 



Who would you call? 



Great rates to 
over 250 countries 



Argentina 

Australia 

Austria 

Baghdad 

Belgium 

Bogota 

Canada 

Chile 

China 

Czech Rep. 

Denmark 

France 

Germany 

Greece 

Hong Kong 

Hungary 

India 

Ireland 

Israel 

Italy 

Japan 

Lebanon 



2<t 
2<t 
2<t 
5$ 
2<t 
3$ 
2<t 
2<t 
2<t 
2<t 
2<t 
2<t 
2$ 
2$ 
2$ 
2<t 

11$ 
2$ 
2$ 
2$ 
4$ 

12$ 



Lima 

Mexico City 

Moscow 

Netherlands 

New Zealand 

Norway 

Pakistan 

Philippines 

Poland 

Puerto Rico 

Riyadh 

Sao Paulo 

Singapore 

S.Africa 

S. Korea 

Spain 

Sweden 

Switzerland 

Taiwan 

Turkey 

U.K. 

U.S. 



2$ 
2$ 
2$ 
2$ 
2$ 
2$ 
11$ 
13$ 
2$ 
2$ 
7$ 
2$ 
2$ 
10$ 
2$ 
2$ 
2$ 
2$ 
2$ 
4$ 
2$ 
1$ 



. as s 
low 



as 



worldwide 



Now you can afford to make international calls to family and friends 
whenever you want with PennyTalk® from IDT. Call around the world for as 
low as 2$ a minute from any phone - even your cell phone. Call anywhere 
in the U.S. for only 1$ a minute! 

PennyTalk offers great low rates to over 250 countries and it works with the 
phone service you already have. With PennyTalk, any excuse is a good 
excuse to call overseas! 



PennyTalk gives you more than 
an ordinary calling card: 

• No contracts or commitments 

• Prepaid and rechargeable 

• International calls from your cell 

• Toll-Free live customer support 

• Low 49$ connection fee 

• Satisfaction guaranteed! 



mm 



View all rates @ www.PennyTalk.com 



IDT 



Call the world. 
Call now. 



Start Saving on Calk Today! 

1-888-429-8109 

www.PennyTalk.com 



Satisfaction guaranteed or we will refund any unused balance remaining in your account. Advertised rates apply to calls made to land lines. Calls made to mobile phones may incur higher rates. 49C connection fee charged at the time each call connects. 99C monthly 
service charge. Surcharges may apply for calls made from outside trie continental U.S. A 90 C surcharge applies for calls made from payphones. Cellular surcharges may apply for calls made from mobile phones - consult your service provider for details. 
$25 minimum purchase required with use of debit or credit card. Rates subject to change without notice. Check www.pennytalk.com for current rates and terms of use. ©2007 IDT Corporation. All rights reserved. 



After 25 years and over 1,000,000 Scaffolding 
Alum-A-Poles later.. ."NOT ONE ACCIDENT" 
when our simple directions were followed. 
And not one Alum-A-Pole has been returned 
because it wore out. 





Our Pro-Trim DuroBend® Vinyl Coil 
does not rot over pressure treated 
wood or cement. Also available 
pre-creased for brakeless flashing. 





And our Alum-A-Brake is in a league of its own!! 
Built-in silken-smooth slitters, foldout worktables, 
super fast repeatable bending and slitting devices. 
Even grass friendly wheels that make the brake 
virtually weightless. 




ALUM-A-BRAKE 



YOUR SCAFFOLDING, BRAKE AND VINYL COIL ANSWERS! 



Alum-A-Pole Corporation • Scranton, PA 
800-421-2586 • Fax: 570-969-2531 
alumapole.com • pro-trim.com • suntamerhat.com 

© Alum-A-Pole Corporation 2006 All rights reserved. Patents Issued and others pending. 
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TIPS, TRICKS, HACKS AND □ □ - I T- Y □ U R S E LTTR □ J E C T S 



AUTOMOTIVE 




MONSTER-CYCLE 



HOW IT WORKS 



$8D,000 



3 YEARS 



A half-ton drag-racing bike with the power of a monster truck - 



NICK ARGYLE'S SHOP was only big 
enough to work on a motorcycle, but his 
only engine belonged in a monster truck. 
So the 44-year-old British engineer did what 
any power-mad gearhead would do: He 
built a 1 ,000-horsepower, methanol- 
guzzling, two-wheeled colossus. 

Argyle had two priorities. First, he had 
to keep the bike light despite its 800-pound 
engine. So instead of building a traditional, 
heavy drag-racing frame, he used the engine 
itself as the main load-bearing structure. 



The next objective: keeping it short. 
Drag-racing motorcycles are very long 
and, as a result, don't turn well. But Argyle 
knew he'd need to ride on winding coun- 
try roads to get to his local track, so he 
cut a foot off the length by sticking the 
supercharger belt — which helps gener- 
ate extra power — between the forks, 
rather than behind them. The chariot 
may be shorter than its competitors, but 
the roar of 1 ,000 horses should make it 
clear who's in charge. -Gregory mone 



FUEL The bike runs on alcohol-rich metha- 
nol, a common fuel for racers. Alcohol 
keeps the engine cooler than gasoline 
would. Methanol is cheaper, too— and at 
four miles a gallon, price is important. 

SAFETY Argyle ran the exhaust pipes com- 
ing down from the cylinder heads wide and 
close to the ground. That way, if the back 
wheel kicks out during a race, the large 
pipes will scrape against the track and sta- 
bilize the bike, enabling the driver to right it. 

PERFORMANCE Argyle hasn't clocked the 
bike's speed yet, but now that he's installed 
a new gearbox, he hopes to get it on the 
strip and top 200 miles an hour. 



! THE H2WHDA CREDO: DIY CAN BE DANGEROUS. 

We test all projects before publishing them, but ultimately your safety is your responsibility. Always 
wear protective gear, take proper safety precautions, and follow all applicable laws and regulations. 
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A DIY DASHTOP COMPUTER 

Why settle for the standard stereo or a GPS unit when you can have an in-car PC 
running off your car's battery to guide the way, watch the engine, and download tunes? 



FOR ALL THE TIME you spend in your car, you ought to get 
something done along the way. With an Internet-connected 
car PC stuffed out of sight and a touchscreen on the dash, you 
can e-mail a pal to get a restaurant recommendation, read 
reviews online, plug the address into the GPS software, and 
watch last night's Colbert Report while you're waiting for 



your date. There are several ways to configure and install a 
system, and it's easier than you think. We designed a system- 
in-a-box that easily moves from car to car and runs entirely 
from one cigarette-lighter socket. See our guide to the parts 
below and the steps on the facing page, and you'll be a 
mobile info hub in practically no time.— dam I en stolarz 



WHAT YOU NEED: 

COMPUTER 

WE USED: Apple Mac Mini 
($600; apple.com) 

Any computer could work, 
but the simplest to install are 
compact PCs like Vizualogic's 
VMOD ($700; vizua logic 
.com). We opted for a 
similarly sized Mac Mini 
since it runs both OS X and 
Windows. Like the VMOD, 
the Mini fits perfectly in 
the double-high slot where 
your factory stereo would 
go. Other ideal spots: in the 
glove compartment or under 
one of the front seats. 

SCREEN 

WE USED: Mp3Car.com's 
TRANS 7-inch VGA trans- 
fleet ive ($680; store.mp3car 
.com) and RAM's RAP-B- 
104-224U mount ($23; 
gpscity.com) 



A seven- or eight-inch 
touchscreen is big enough 
that it's easy to control 
and read but small enough 
to stay out of the way. 
Position it away from the 
car's other controls, and 
mount it securely. For a 
more factory-finished look, 
get it custom-installed in 
your dashboard. Prices 
start at around $500. 

POWER 

WE USED: Carnetix CNX- 
P1900 ($100; carnetix.com) 

Your car's 12-volt DC power 
can spike or sag to different 
voltages, so you'll need an 
adapter to regulate it. Look 
for one built specifically for 
a car computer, such as the 
P1900, which can run extra 
components like a USB hub 
and can put the computer to 
sleep when you turn off the 
car instead of just abruptly 
shutting it down. 



SOFTWARE 

WE USED: StreetDeck 
($200; streetdeck.com) 

A number of software pack- 
ages integrate navigation 
and multimedia playback. 
For a free option, try Road 
Runner (guino.home 
.insightbb.com). 

INTERNET 

WE USED: Verizon USB 720 
modem ($200 plus 
$80/month; 
verizon.com) 



For an always-on connection 
on the road, you'll need a 
cellular data modem, which 
gets near-DSL speeds in most 
places. We plugged in a USB 
model and ran it to the moni- 
tor mount. You can also use 
the Autonet Mobile router, 
which turns the car into a 
mobile Wi-Fi hotspot too. 
($400, plus $50/month for 
service; goautonet.com). 




3 KILLER APPS FOR YOUR 
INTERNET-CONNECTED CAR PC 




GET MUSIC 
FROM HOME 

Your car PC can con- 
nect to your home 
computer in real time 
and access all its media 
content. Use VPN soft- 
ware from Hamachi 
(free; hamachi.cc) to play 
music and podcasts from 
your iTunes library. 



FIND YOUR WAY 

Add a GPS donglefor 
satellite navigation on a 
screen bigger than that 
of most dedicated GPS 
units. Not only can you 
get traffic reports, points 
of interest and Google 
maps; you can also pull 
up simulated 3-D images 
of your route. 




MONITOR YOUR 
CAR'S PERFORMANCE 

With an adapter ($130; 
scantool.net) that plugs 
into the PC's USB slot, you 
can connect to your car's 
onboard diagnostics port 
to get real-time data on 
speed, rpm, fuel pressure, 
temperature and all those 
"check engine light" codes. 



INSTALL A 


CARPUTER 


6-12 HOURS 


$l,000-$2,000 


= EASY □ □ I □ □ HARD 




GOING MOBILE Get details on the 
portable system we built in this carbon- 
fiber-veneer wood box at popsci.com. 

1. Wire the power regulator's input 
side to your car battery and ignition so 
that the computer remains powered 
even after you turn off the car. 

2. Connect the regulator's output side 
to the computer. You may have to open 
the computer to bypass its power but- 
ton. For a schematic, go to carnetix.com. 

3. Plug the screen into the PC's DVI- 
to-VGA adapter. To power the screen, 
plug it into a lighter socket, or just wire 
it directly to the regulator. 

4. Plug a sound cable from the com- 
puter's audio-out jack to the stereo's 
AUX-in port, or use a tape adapter or 



MAC IN THE BOX The Mac Mini, power 
regulator and wires all fit neatly into the 
4.5x11x16-inch enclosure. 

FM modulatorto hearthe PC through 
your car speakers. 

5. If you want, add a keyboard like the 
Mini-Key ($25; store.mp3car.com). 

6. Install the car-PC software. 

7. Plug in the cellular modem, install 
any required software, and hit the road. 



HOT PLATE 
Our monitor 
mount has 
a plate that 
holds the 
GPSdongle 
and modem. 




Q TOE 



YOU CAN DO TO MAKE 
YOUR CAR MORE GREEN 



1 MAKE YOUR OWN GAS 

Run your diesel car on homemade 
biodiesel fuel, which is cleaner, less 
expensive and better for your engine 
than the stuff you buy at the pump. 
Go to biodieselcommunity.org to get 
the delicious recipe of cooking oil, 
drain cleaner and methanol. 

2 VEG OUT 

Biodiesel not eco-friendly enough for 
you? Head t o vegmyride. tv to learn 
how to modify your engine so that 
it runs purely on even cheaper and 
quieter-running recycled cooking oil. 
It's easier, too: To fill up, just head to 
a fast-food joint when the fryers are 
being cleaned out. 

3 PLUG IN YOUR HYBRID 

Kick up that Prius to 1 00 mpg by skip- 
ping the gas tank for local driving. 
Calcars. org will show you how to load 
any hybrid with batteries and mod it 
to charge from a standard outlet. Keep 
your speed down to stay on electric, 
and over time you will defray much of 
the $5,000 cost of the project. 

4 RUN IT ON BATTERIES 

Say good-bye to gas altogether by 
converting your ride to run entirely 
off a hoodful of rechargeable battery 
power. Many different car models can 
be modded — check ou t austinev.org 
for instructions, help finding parts, and 
listings of electric vehicles for sale. 

5 ONLY DRIVE VIRTUALLY 

The gearheads at realvirtualcar 
.blogspot.com hacked an old 
Renault and turned it into the ulti- 
mate driving simulator. The car's 
original steering wheel and gauges all 
still function, but now they're used to 
maneuver the driver through a virtual 
Nascar race.-udUG cantor 
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HOT TIP A scaled-up re-creation of the tips 
of a modern platinum spark plug, using 
Vio-ounce platinum coins for electrodes 



ACHTUNG! 

equipment. Fini 



SPARK OF 
DESTRUCTION 



The plugs inside your car fire a charge hot enough to wear 
away metal. Here's how to re-create that process, only bigger 



ASPARK PLUG is one of those humble, 
anonymous things without which the 
world would grind — or rather coast — to 
a halt. And like many underappreci- 
ated cogs in the machine, it has a really 
hard life. A good modern plug will 
endure 300 million sparks (around 20 
per second) over 100,000 miles, each 
one triggering an explosion around its 
head as the fuel combusts, driving the 
engine's pistons (and thus, your car). 
But the spark itself is far more destruc- 
tive than the bang. Cylinders, pistons 
and valve heads made of steel easily 
withstand the explosive abuse, but 
spark plugs made of steel would last 
just about long enough to get your car 
to the shop to buy new spark plugs. 

On a molecular level, every spark 
is a hot tongue of superheated plasma 
crashing into the electrode at nearly 
the speed of light, heating a micro- 
scopic spot on the surface to thousands 
of degrees and blasting away a few 
billion atoms. Worse, the spark brings 
with it corrosive gases eager to react 
with the metal surface, forming insu- 



lating coatings that render it useless 
for sparking. What you need is a metal 
with a high melting point that stays 
shiny (clean metal sparks better) under 
extreme conditions. The technical term 
for such a metal is "expensive." 

Early spark plugs made of cop- 
per, nickel or chromium alloys were ill 
prepared for these conditions, making 
their lives nasty, brutish and short. But 
overtime, parts makers started using 
corrosion-resistant noble metals like 
gold, platinum, palladium and iridium. 
High-end plugs today cost $10 instead 
of $2, but they last nearly the life of 
the car. Modern metallurgy has given 
today's spark plug a much different life 
than its ancestors. Now it's nasty, brut- 
ish and long.— thedddre gray 

SPARK FLOWER I V I 
An assortment of » I 

old and new spark J'lfj ^ 

plugs, including an 

antique tungsten ™ £\ 

tractor plug and a ^gyrf ^' £\ 
discontinued gold- * 

palladium plug I . % m-- 



POWER PLAY 
This60,000-volt 
Wimshurst genera- 
tor safely supplies 
the juice for a two- 
inch spark. 



MAKE YOUR OWN SPARKS 



20 MINUTES 
SAFE Dl 



$270 
CRAZY 



1 . Get a Wimshurst machine [left] of the size 
intended for classroom demonstrations (start- 
ing around $120; try scientificsonline.com), which 
generates static electricity with two counter- 
rotating plastic-and-aluminum disks. 

2. Connect two of the most expensive coins you 
can find to simulate gold, palladium or platinum 
spark-plug tips. (The electrodes that come with the 
machine simulate cheap nickel-chromium tips.) 

3. Crank it up, and watch the sparks fly! With a 
machine this size, touching the electrodes is a 
shocking, but rarely harmful, adventure. 
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It doesn't play games, take 
pictures, or give you the weather. 

Introducing the Jitterbug. Simply designed to be the best telephone a cell phone can be. 
Nothing more. And nothing less. With service as low as $10 a month.* The world is 
complicated enough. Now there's a cell phone that makes life simple. 

Questions about Jitterbug? Try our pre-recorded 
Jitterbug Toil-Free Hotline 1-800-230-9045. 

The sound is loud and clear 



A soft ear cushion makes it easy to hear 
The screen is bright and easy to see 

The phone fits in the palm of your hand 
Open size approx. 2 1 /4 // x 7 1 /2 // 



Unique 'Yes/No' buttons access every 
feature, even voicemail 



The buttons are bigger and backlit 



Dial "0" for a 24-hour Jitterbug operator 





V?* brought to you by 



fcfSTREET 

J Jot Boarntr* in die yond ' 



Available in a simple 12-button 
Dial Phone and an even simpler 
3-button OneTouch Phone for 
easy access to the operator, the 
number of your choice, and 911. 



IMPORTANT CONSUMER INFORMATION: Subject to Customer Agreement, select calling plans, and credit approval. Early termination fee, other 
charges, and restrictions apply. Screen images simulated. Offer, coverage, and service not available everywhere. While supplies last. Shipping charges may 
apply. *Not including government taxes, assessment surcharges, and activation fee. Limited-time offer from GreatCall. ©2007 GreatCall, Inc. Jitterbug 
and GreatCall are trademarks of GreatCall, Inc. Samsung is a registered trademark of Samsung Electronics America, Inc. and its related entities. 



HOW 2.0 



MINUTE PROJECT 



ADIY CAR AIR 
FRESHENER' 




WHY: To fill your 
car with the pleas- 
ant scent of coffee 



DIY: 1, Empty and wash out a baby-food-size jar with a metal lid. 2. Carefully punch small 
holes in the lid. 3, Fill the jar with coffee beans, put it in a secure spot in the car, and inhale. 



HAVE AN IDEA FOR A 5-MINUTE PROJECT? Send it to us at h20@time4.com. 




^Originally posted on chalkline.blogspot.com 



CAR TRICK OF THE MONTH 



YOUR CAR 
IS SMOKING 




SEND MESSAGES 
TO OTHER DRIVERS 

ON THE ROAD, you sometimes need to 
communicate with another driver using more 
than just a hand gesture. To say what you 
really mean, print a file from bloa.iohnath.com 
that has messages like "Sorry" and "Call Tow 
Truck" written in large type, or come up with 
your own. Then laminate, bind, and add file 
tabs to the pages so you — or better yet, a pas- 
senger — can quickly and safely hold up your 
message.-nrjUG cantor 



WEB SITE OF THE MONTH: 
KNIGHTREPLICAS.COM 



BE A REAL-LIFE 
KNIGHT RIDER 

Tap into the huge network of KITT replica 
enthusiasts to get a wealth of resources for 
building your own version of the talking 
Trans Am. 




/U/RTCHlJUeflfi 

Wfll*rlord. Mlrhipui 

www Watt h Wea r .cam 




We welcome calls! 



5+ Bfcinds 

« satisfaction 800-668-5499 



uaranteed 



Order FREE 64-page catalog! 



DIESEL 




LUnl 



PULSAR 



Alarm Chronograph 
f /6th second stop*F.ieh 
Split time measurement, 
Date calendar 
Screwdown casebssc* 
tOOM wataF resistant 
T + 



Chronograph lf.!&Q mirMfcC's: 
L.^p time feriihtv 

Stainless steel bezel ivith black 
Anti-reflective Sapptiire crystal 

j>aew eas# back m id crc&Mn 
Urelhane sirap, cS resistant 



DEXTER 51MI5TE» 

Quartz Chronograph 
Impact Forged Stainless Steel 
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You spend 1/3 of your life in bed. 

Isn't it worth investing in the perfect mattress? 



Why is it that we spend more time researching 
a car were going to drive a jew hours a week 
than we do a bed where we spend a third 
of our lives? Especially when the amount 
and quality of our sleep directly impacts 
our physical and mental health. 





Tempur-Pedic's Weightless Sleep™ 
Technology delivers unparalleled comfort. 

1%^ Each Tempur-Pedic Swedish Mattress™ contains billions 
\ of TEMPUR 8 pressure-relieving cells that gently settle to 
|| support every contour of your body. The mattress molds 
itself to your body shape, taking pressure off of your neck, 
( back, shoulders and hips. You'll feel like you're sleeping on 
a cloud because every part of your body receives complete 
and relaxing support. Recent research even indicates that Tempur-Pedic 8 
beds reduce nighttime tossing and turning by more than 70%? 



Make the right investment for better sleep and health. 

You deserve a mattress that's going to help you sleep soundly 
and wake up refreshed every morning. 



AUTHENTIC 



TEMPUR* Material 



Others Agree: 





Call 888-359-8469 

1 



today for your FREE 
Tempur-Pedic 
Demo Kit! 

It's a toll-free call 



THE ONLY MATTRESS 
RECOGNIZED BY NASA 
AND CERTIFIED BYTHE 
SPACE FOUNDATION ♦ 



[Good Housekeeping 

^Promises ^ 

^S**T OR REFUND 



*St. Joseph Sleep Study. 

© Copyright 2007 by Tempur-Pedic North America, Inc. All Rights Reserved. Furniture components not included. 




TOtmniitPEDic 

PRESSURE RELIEVING 
SWEDISH MATTRESSES AND PILLOWS 



Changing the way the world sleeps! 




HOW 2.0 



HOW CAN I CONNECT MY 
iPOD TO MY CAR STEREO? 



GOT A QUESTION FOR OUR GEEK CHORUS? Send it to us at h20@time4.com. 



THAT DEPENDS on your budget. A common, 
yet not ideal, solution is an FM modulator like 
DLO's TransDock ($100; dlo.com) , which plugs 
into your iPod and broadcasts to your stereo 
through an open radio station. If your car has a 
tape deck, a cassette adapter is more reliable. 

At the next level are auxiliary input interfaces, 
such as Soundgate's TOYPD ($300; soundgate 
.com) , small boxes that can deliver CD-quality 
sound using a cable that connects to the back of 
the stereo and another that plugs into your iPod. 
Or go to hackadav.com to learn how to add an 
inexpensive auxiliary jack to the stereo yourself. 

To get the best sound and the most features, 
replace your factory stereo with a head unit fea- 
turing a port for connecting your iPod directly. A 
number of iPod-ready models, like Alpine's iVA- 
W205 ($1 .000; abine-usa.com) . offer built-in 
screens, so you can browse through your song 
collection, view album art, or even watch video 
files right on the unit. It's an expensive solution, 
but you can save some money by installing it 
yourself. Find directions and advice for many 
different cars and head units at carstereo.com. 

BEN OH is the editor of Car Audio and 
Electronics magazine (caraudiomag. com) . 
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Automotive Accessories 



Side Window 
Deflectors for 

Virtually Any 
Car, Pickup, 
SUV or 
Minivan! No 
Exterior Tape 
Needed. 
Also Available 
in Dark Tint. 





Classic ™ Natural Rubber Floor Mats for 
Virtually Any Car, Pickup, SUV or Minivan! 
Available in Black, Tan or Grey. 




AUTOMOTIVE 
PRODUCTS LIMITED 



FloorLiner™ is made from 
a Sturdy High-Density 
Tri-Extruded Material, and 
is Digitally Measured to 
Perfectly Fit Your Vehicle! 

Available for Popular Trucks, SUV's and Minivans in Cargo-Trunk Liner Computer designed protection for 
Black, Tan or Grey. cars, SUV's and minivans. 

Weath^rTech.com 
/fnatsxom 

©2007 MacNeii Automotive Products Limited 2435 Wisconsin Street • Downers Grove, IL 60515 • 630-769-1500 • fax 630-769-0300 



Specialists in Original Equipment and 
Aftermarket Automotive Accessories 

Order by Phone or Internet 

800-441-6287 
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Watering chores, water bills! Sweating behind a roaring mower! 
Spraying poison chemicals and digging weeds... 




...you can end such lawn drudgery- here's how! 



Amazoy is the Trade Mark registered U.S 
Patent Office for our Meyer Zoysia Grass. 

Mow your zoysia lawn once a month -or less! It rewards you with weed-free beauty all summer long. 



O Ways Your Zoysia Grass Lawn 
Saves You Time, Work, and Money! 



O CUTS WATER BILLS AND 
MOWING AS MUCH AS 2/3 

Would you believe a lawn could be perfect when 
watered just once? In Iowa, the state's biggest 
Men's Garden club picked a zoysia lawn as "top 
lawn - nearly perfect." Yet, this lawn had been 
watered only once all summer to August! 

In PA, Mrs. M.R. Mitter wrote "I've never 
watered it, only when I put the plugs in... Last 
summer we had it mowed 2 times... When every- 
body's lawns here are brown from drought, ours 
stays as green as ever." That's how zoysia lawns 
cut water bills and mowing! Now read on! 

©ENDS RE-SEEDING 
NEVER NEEDS REPLACEMENT 

Plug in our zoysia grass and you'll never have to 
spend money on grass seed again! Since you 
won't be buying seeds, you won't need to dig and 
rake - then hope the seeds take root before birds 
eat them or the next hard rain washes them away. 

©NO NEED TO DIG UP OLD GRASS 
Plant Amazoy in old lawn, new ground, 
whatever. Set 1" square plugs into holes in the soil 
1 foot apart, checkerboard style. Plugs spread to 
drive out old, unwanted growth, weeds included. 
Easy instructions with your order. If you can put 
a cork into a bottle, you can plug in Amazoy. 

©FOR SLOPES, PLAY AREAS, 
AND BARE SPOTS 

You can't beat Amazoy as the low cost answer for 
hard-to-cover spots, play- worn areas, or to end 
erosion on slopes. 

© Zoysia Farm Nurseries 2007 3617 Old Taneytown Rd., Taneytown, MD 21787 



©IT STAYS GREEN IN SPITE OF 
HEAT AND DROUGHT 

"The hotter it gets, the better it grows!" Plug-in 
zoysia thrives in blistering heat, yet it won't 
winter kill to 30° below zero. It just goes off its 
green color after killing frosts, begins regaining 
its green color as temps, in the spring are consis- 
tently warm. Of course, this varies with climate. 




Thrives from part shade to full sun. 



Every Plug GUARANTEED TO GROW 
IN YOUR SOIL No lis, Ands Or Buts! 

Read a guarantee no grass seed can match! 

Won't Winter Kill. Amazoy has survived 
temperatures to 30° below zero! 
Won't Heat Kill. When other grasses burn out 
in summer drought and heat, Amazoy remains 
luxuriously green. 

Any plug failing to grow in 45 days will be 
replaced FREE! To insure maximum freshness and 
viability, plugs are shipped not cut all the way 
through. Before planting, finish the separation with 
shears or knife. Our guarantee and planting method 
are your assurance of lawn success backed by more 
than five decades of specialized lawn experience! 



CHOKES OUT CRABGRASS 
AND WEEDS ALL SUMMER 

Your established Amazoy lawn grows so 
thick, it simply stops crabgrass and summer 
weeds from germinating! 

©NO NEED TO SPEND MONEY ON 
DANGEROUS CHEMICALS 

Since zoysia lawns resist insects AND 
diseases, you avoid the risk of exposing 
your family or pets to weedkillers and 
pesticide poisons. Plug in Amazoy and save 
the money, avoid the risks ! 

Endless Supply of Plug Transplants 

Transplant plugs from established Amazoy 
as you desire -plugged area grows over to 
provide all the plugs you'll ever need. 

PQ pp| Exclusive Step-on or Power Plugger 
I™ HCC ■ with orders of 400 plugs or more. 

Starting your lawn is easy with our pluggers 
that cut away unwanted growth as they dig 
holes for plugs. Both are light, but rugged to 
help save time, work and effort. The step-on 
plugger is also an invaluable transplant tool. 



Meyer Zoysia Grass was perfected by 
U.S. Govt., released in cooperation with 
U.S. Golf Association as a superior grass. 



www.ZoysiaFarms.com /mag 



NOT SHIPPED OUTSIDE USA or into WA or OR. 



Please send me guaranteed Amazoy as checked: 




PACK 


# PLUGS 


# Free Plugs 


Free Bonus 


Retail Value 


Your PRICE 


Add S&H 


SAVINGS 


□ Basic 


100 






$ 7.95 


$ 7.95 


$2.50 




□ 2 Basic Packs 
+ 1 FREE 


200 


100 




$ 23.85 


$15.90 


$5.00 


30% 


□ 4 Basic Packs 
+ 2 FREE 


400 


200 


Free 

Step-on Plugger 


$ 56.65 


$31.80 


$7.50 


40% 


□ 5 Basic Packs 
+ 3 FREE 


500 


300 


Free 

Step-on Plugger 


$ 72.55 


$39.75 


$10.00 


42% 


□ 6 Basic Packs 
+ 4 FREE 


600 


400 


Free 

Step-on Plugger 


$ 88.45 


$47.70 


$12.50 


44% 


□ 9 Basic Packs 
+ 7 FREE 


900 


700 


Free 

Power Plugger 


$152.15 


$71.55 


$15.00 


50% 


□ 10 Basic Packs 
+ 9 FREE 


1000 


900 


Free 

Power Plugger 


$176.00 


$79.50 


$17.50 


54% 


□ Extra Step-on Plugger $8.95 


□ Extra Power Plugger for 3/8" Drill $24.95 



Mail to: Zoysia Farm Nurseries General Offices and Store 
3617 Old Taneytown Road, Taneytown, MD 21787 

Write price of order here $ _ 
Md. residents add 5% tax $ . 
Shipping & Handling (S&H) $. 
ENCLOSED TOTAL $. 

Card # Exp. Date_ 

Name 

Address 

City 

ZIP 



Dept. 990 



Payment method 
(check one) 

□ Check □ M0 

□ MasterCard 

□ Visa 



. State - 



. Phone . 



We ship all orders the same day plugs are packed at earliest correct planting time in your area. 
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REPURPOSED 

TECH 



A FOOLPROOF PARKING 



SYSTEM 



See what's behind your car when you're backing up 
by installing sonar and a miniature video camera 



II II TT 



CRUNCH! SOUNDS LIKE that Toyota in your rear- 
view mirror really was closer than it appeared. Next 
time you back up, don't just rely on your mirrors; 
complement them with a homebuilt warning sys- 
tem made from a rearview video camera coupled 
with sensitive acoustic sonar. Safely tucked inside 
your car's taillight covers, the system pipes a video 
feed to an LCD monitor mounted on your visor and 
emits a warning sound when an object gets close 
to your bumper. And because it draws power from 
your car's reverse lights, it doesn't need batter- 
ies and activates only when you're backing up. So 
start driving like you have eyes in the back of your 
head — because now you will -DAVE prdchndw 

I H2WH0A! Check local traffic laws to make sure 
it's legal to have a video screen in your visor and a 
camera and sensor mounted in your tail lights. 




PARTS 

(all available at iameco.com) 

A. Wireless color camera 
with video receiver ($90) 

B. Velleman Parking 
"Radar" Kit ($40) 

C. Three 78M12 voltage 
regulators (22 cents each) 

D. Battery-powered LCD 
monitor with video-input jack 
(free; salvaged) 

OTHER COMPONENTS 

240-ohm resistor ($1), 
.33uF electrolytic capacitor 
(95 cents), 5K trimmer poten- 
tiometer ($1.35), 12-foot RCA 
video cable ($5), project box 
($6.89), wire ($6.59) 



II II TT 




HI 



FOR THE TOUGHEST 

JOBS ON PLANET EARTH." 




HOW 2.0 



PARKING WARNING SYSTEM 




8 HOURS 



$152.19 



1 BUILD THE REGULATORS 

Assemble three voltage regula- 
tors: one each for the camera, the 
video receiver and the sonar (the 
regulators include instructions). 

2 INSTALL THE CAMERA 

Remove a taillight cover— ideally, 
one that's not too opaque— and use 
clear sealant to attach the camera 
next to the reverse-light bulb. 

3 POWER IT 

Give the camera juice by con- 
necting the positive lead from the 
camera's voltage regulator to the 
socket for the reverse light. Con- 
nect the ground wire (negative) to 
the car's chassis. 

U GET YOUR VIEW 

Place the video receiver in the 
trunk and connect it to another 
voltage regulator (positive to 
socket, negative to chassis). 



EASY DDDID HARD 



5 PLUG AND VIEW 

Insert the video cable into the 
receiver's video-output jack. Route 
the cable through the inside of your 
car and plug it into the LCD monitor, 
mounted on the driver's side visor 
with Velcro fasteners. 

6 ADD THE SONAR 

Install the sensor inside either 
taillight and followthe kit's instruc- 
tions for drilling holes in the 
taillight cover so that the acoustic 
sensors can detect obstacles 
behind you. Route the connection 
wires from the sensor through 
the taillight holder into the car's 
trunk or interior, and attach them 
to the main circuit board (this is 
the part that buzzes, so you want it 
somewhere you'll be able to hear 
it). Power the sensor from your 
reverse light with the last regula- 
tor (again, connecting positive to 
socket, negative to chassis). 




He was a hardworking farm boy. 

She was an Italian supermodel. 

He knew he would have just 
one chance to impress her. 



Rosetta Stonef The fastest and 
easiest way to learn ITALIAN , 



Learn a language. Expand your world. Finally, there's a way to learn a new language 
that's easier than you could ever imagine. Rosetta Stone interactive software teaches you any of 
30 languages, all without translation, memorization, or grammar drills. Our Dynamic Immersion 
method uses a combination of images and words in a step-by-step process that successfully 
replicates the experience of learning your first language. It's so effective that NASA, the U.S. 
State Department, and a variety of Fortune 500® executives have made it their language tool of 
choice. That's also why we can back it with a six-month money-back guarantee. 



Dynamic Immersion™ teaches you to: 



SPEAK: Evaluate your pronunciation 
through speech recognition. 



LISTEN: Hear the language spoken by 
native speakers. 



READ: Words and images used together 
T~f\ increase understanding. 



□ 



WRITE: Practice writing the new language 
and receive immediate feedback. 



Personal Edition. Solutions for 
organizations also available. 




Experience Rosetta Stone 
for yourself with interactive 
sample lessons. 
Call now for a 

Free Demo CD-ROM 

or try our free Online Demo. 



Available for 30 languages, includi 


ig Spanish, French, German, Italian, Japanese and English. 




The fastest way to learn a language. Guaranteed!" 


RosettaStone - 


1-800-399-6191 

Use promotional code pss057d when ordering. 


RosettaStone.com/pss057d 




FYI 



SOMETIMES Y □ U JUST NEED T □ KNOW 




Introducing the World's Most 
Intelligent Detector 





• GPS Powered for 
Speed and Location 
Intelligence 



J?50DL 



The new PASSPORT 9500i uses our advanced GPS-powered 
TrueLock™ feature to put an end to false alerts— permanently. 
It can even vary its sensitivity based on your vehicle's speed, 
providing real-time on-demand radar performance. The result 
is the best possible protection without false alerts. 

Call now or visit our website to experience the new 
PASSPORT 9500i for 30-days risk free. 




www.EscortRad 



ESCORT 

[HE RADAR AND LASER EXPERTS 



Call 1-800-922-5396 

► Department 501657 



A There is no known case of 
a person dying from eating 
too many peppers ; although 
several masochists have 
certainly tested the limits. The reigning 
king of jalapeno consumption is Nevadan 
Richard LeFevre ; who last October set the 
International Federation of Competitive 
Eating record by downing 247 pickled 
jalapenos in an eight-minute time limit. 

Looking to top LeFevre and win 
a place in the Guinness Book of World 
Records is Anandita Dutta Tamuly, a 
woman from India who devoured 60 
Bhut Jolokia peppers — the hottest pep- 
per in the world — in just two minutes 
on national television. But she might 
not have anything on Mexico's Manuel 
Quiroz ; who also wants a shot at the eat- 
ing record and can squeeze habanero 
juice into his eyes without blinking. 

Freakish tolerance levels aside ; sci- 
entists have found that eating peppers 
can have medical benefits. Last March, 
researchers at Cedars-Sinai Medical 
Center in Los Angeles found that the 
chemical that makes peppers hot ; capsa- 
icin, can kill human prostate-cancer cells 
grown in mice. The scientists estimated 
that the dosage was equal to a 200-pound 
man eating three to eight habanero pep- 
pers three times a week. 

But is there a deadly dose of spicy 
peppers? Researchers at Niigata Uni- 
versity School of Medicine in Japan ran 
tests on mice to find out. After several 
hefty doses of pure capsaicin, most of the 
mice died of lung failure. Don't worry, 
though — you'd have to eat hundreds of 
thousands of jalapenos in one sitting to 
get the equivalent dose, and, the LeFe- 
vres of the world notwithstanding, most 
people beg for mercy after a dozen. 

—BRANDON MILLER 

Q What's the worst sound 
in the world? 

A The grinding whine of a dentist's 
drill? A beginning violin student? 
Not even close, according to researchers 
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in England who set out to determine the 
world s most repulsive sound. 

The group ; led by acoustic engineer 
Trevor Cox of the University of Salford ; 
uploaded a selection of 34 sounds on 
soundioi.org and asked users to rate each 
sound on a scale of one (not bad) to six 
(plug-your-ears-and-cry horrible). More 
than 1.6 million votes later, the answer 
was clear across all age groups and cul- 
tures: There's nothing worse than the 
sound of someone else vomiting. 

To create what Cox calls the proper 
"slopping sound/ 7 the team had an actor 
make yacking noises while he dumped 
baked beans into a bucket. That vile audio 
snippet beat out strong contenders such 
as squealing microphone feedback and an 
electronic version of fingernails clawing 
a blackboard. "We re looking at what psy- 
chologists call a disgust reaction, which 
is a survival mechanism/ 7 Cox says. "If 
someone's coughing or vomiting, they're 
carrying disease, and thus we avoid it." 

Although Cox believes that culture 
plays a role in what sounds we find rep- 
ulsive, the instinct to be repulsed by the 
sounds of disease probably evolved as a 
mechanism to avoid catching an illness 
from a neighbor. In 2004, Val Curtis at 
the London School of Hygiene and Tropi- 
cal Medicine ran a study using disgusting 
photos rather than sounds and also 
concluded that disease is universally the 
most revolting characterististic. For the 
record, the blue ribbon went to a photo 
of a persons gums infested with parasite 
eggs — which might even be gross enough 
to elicit genuine vomiting. 

— FRED KDSCHMANN ■ 
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THE HAZARDS OF 
SPACE TRAVEL: A 
TOURISTS GUIDE 
If you thought your space 
vacation was going to 
be a blast, astronomer 
Neil Comins will set you 
straight in his whimsical 
yet informative guide. Put 
the joys of zero gravity out of your mind. 
The questions you should be asking are, 
Do I have dust in my moonsuit? Does 
this comet water have cyanide in it? Are 
my kidneys failing? And, as always, did I 
pack enough underwear? Villard; $20 
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Exercise in exactly 4 minutes per day 

Winner of the 1991 Popular Science Award for the 
"Best of What's New" in Leisure Products 



$14,615 





ROM • MANUFACTURED IN CALIFORNIA SINCE 1990 



TIME IS IT. Over 92% of people who own 
exercise equipment and 88% of people who 
own health club memberships do not exercise. 
A 4 minute complete workout is no longer hard 
to believe for all the people who since 1990 
have bought our excellent Range of Motion 
machine (ROM). Over 97% of people who rent 
our ROM for 30 days 
wind up purchasing it 
based upon the health 
benefits experienced 
during that tryout, and 
the ROM performance 
score at the end of each 
4 minute workout that 
tells the story of health 
and fitness improve- 
ment. At under 20 cents 
per use, the 4 minute 
ROM exercise is the 
least expensive full body 
complete exercise a 
person can do. How do 
we know that it is under 
20 cents per use? Over 
90% of ROM machines 
go to private homes, but 
we have a few that are in 
commercial use for over 
12 years and they have 
endured over 80,000 
uses each, without need 
of repair or overhaul. The 
ROM 4 minute workout 
is for people from 10 to 
over 100 years old and 
highly trained athletes 
as well. The ROM adapts 
its resistance every 
second during the 
workout to exactly match 
the user's ability to 



perform work. It balances blood sugar, and 
repairs bad backs and shoulders. Too good to 
be true? Get our free video and see for yourself. 
The best proof for us is that 97% of rentals 
become sales. Please visit our website at: 
www.FastExercise.com. 



The typical ROM purchaser 
goes through several stages: 



"ROM is the best 
time management 
tool ever." 



Anthony Robbins 



Motivational speaker Anthony 
Robbins calls the ROM a 
fantastic time management 
tool. He saves over an hour 
in exercise daily. 



10. 



Total disbelief that the ROM 
can do all this in only 4 minutes. 
Rhetorical (and sometimes 
hostile) questioning and ridicule. 
Reading the ROM literature 
and reluctantly understanding it. 
Taking a leap of faith and 
renting a ROM for 30 days. 
Being highly impressed by the 
results and purchasing a ROM. 

Becoming a ROM enthusiast and trying to persuade friends. 
Being ignored and ridiculed by the friends who think 
you've lost your mind. 

After a year of using the ROM your friends admiring 
your good shape. 

You telling them (again) that you only exercise those 
4 minutes per day. 

Those friends reluctantly renting the ROM for a 30 day trial. 
Then the above cycle repeats from point 5 on down. 



The more we tell people about the ROM 
the less they believe it. 

From 4 minutes on the ROM you get the same 
results as from 20 to 45 minutes aerobic exercise 
(jogging, running, etc.) for cardio and respiratory 
benefits, plus 45 minutes weight training for muscle 
tone and strength, plus 20 minutes stretching 
exercise for limberness/flexibility. 



Order a FREE DVD or video from www.FastExercise.com or call (818) 787-6460 

Factory Showroom: ROMFAB, 8137 Lankershim Blvd., North Hollywood, CA 91605 
Fax: (818) 301-0319 • Email: sales@FastExercise.com 



RENT A ROM FOR 30 DAYS. RENTAL APPLIES TO PURCHASE. 



FUTURE OF THE CAR: INNOVATOR 



[CONTINUED FROM PAGE 73] 



CAN 6,831 LAPTOP BATTERIES 
CHANGE THE WORLD? 



smoldering computer is a bummer; an electric car engulfed in 
flames is a catastrophe. Hence the lithium-ion pinata parties in 
Straubels backyard (Tesla later turned to a failure-analysis lab 
for more rigorous testing). 

Straubel then had to figure out the best way to physi- 
cally assemble the batteries. The team started by supergluing 
cells together. Straubel vetoed this approach because it was 
deemed unsafe — and because he came home one evening 
to find a battery pack permanently affixed to his kitchen 
table. He eventually subdivided the battery pack into n 
sheets containing 621 cells apiece. In each sheet ; the batteries 
slot into a structure that looks like a miniature wine rack. 

He then spent the better part of a year trying to keep the 
rig from overheating. Originally he wanted to air-cool the bat- 
tery pack. Air is free ; after all. But lithium-ion batteries are 
extremely sensitive to heat. Consistent temperatures above 95 
degrees inside the battery pack would shorten the lives of the 
batteries. Because the pack was so big and airflow so uneven, 
fatal hot spots kept popping up. The cooling team tried a 
bunch of potential solutions — ducts ; blowers ; manifolds, ple- 
nums. After months of work, they realized that sticking with 
air-cooling would mean cutting the size of the battery pack, 




"Live with the arrows, 
you'll wonder how you ever 
managed without them." 

— Car and Driver 
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In fighter combat, this feature 
is the difference between life 

— u.s.gizmodo.com 



and death. 

"It has everything you need, and 
nothing you don't need." 

— Newsday.com 

"...the best, most comprehensive, 
most useful, and least annoying 
alerts." — PC Magazine 

"Valentine owns the patent on 
directional indicators." 

— u.s.gizmodo.com 
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The Radar Locator 

Tracks one or more radars at the same time; points to each. 



which would compromise the cars range. Instead Straubel 
opted to create a water-cooling system. This wasn't the work 
of a day; Tesla had to develop its own proprietary technology. 
But the battery pack is now fitted with a lattice of tubes that 
route cold water and antifreeze past each individual cell. 

Fully charged and operating at peak efficiency the bat- 
tery pack gives the Roadster a range of 250 miles. Straubel 
predicts that it will retain 70 percent of its energy capac- 
ity after five years and 50,000 miles. Will this be good 
enough for the average buyer? Its certainly not a perfect 
solution, especially considering the not-insignificant cost 
of replacing the batteries — an estimated $20,000. 

Cost is a major reason that Chevrolet designed its own 
electric entry — the recently unveiled Volt concept car — with 
a hybrid powertrain that uses a small gasoline engine to 
help charge a lithium-ion battery pack. "You don't have to 
be a rocket scientist to understand that 6,831 batteries is a 
very expensive solution," says Volt vehicle-line director Tony 
Posawatz. "That's fine for a $100,000 vehicle, but were look- 
ing at much higher volumes, so we re interested in larger 
cells with higher energy content." Jim Hall, vice president 
of industry analysis at the research firm AutoPacific and a 
veteran of the GM Impact prototype 
program, which was the EVis predeces- 
sor, is similarly dubious. "The battery 
pack is a classic example of an expedient 
stopgap," he says. "Its not optimized for 
automotive use, and its not designed 
for the environment its going to oper- 
ate in. Its one of those ideas that looks 
like a wonderfully simple solution 
to a complex problem — but isn't." 

Straubel has heard these criticisms 
before. "Some people say, 'You're not 
using the perfect battery' " he says 
patiently. "Fine. Where is the perfect 
battery? We're not against it. We're not 
shunning it. We just don't see it." GM, for 
its part, openly admits that the battery 
technology needed to make the Volt a 
reality does not yet exist. The company 
hopes a third-party supplier will invent 
it. Straubel is not willing to wait. 



Radar ahead 



Radar beside Radarbehind 



Call toll-free 1-800-331-3030 



Mike Valentine: 

Radar fanatic 



Valentine One Radar Locator with Laser Detection 
Carrying Case - $29 / Concealed Display - $39 

Plus Shipping / Ohio residents add 6.5% sales tax 
30-Day Money-Back Guarantee 

Valentine One is a registered trademark of Valentine Research, Inc. 



$399 



\ 



nel.com 



^7alentine One" 



Valentine Research, Inc. 

Department No. XG57 Ph 513-984-8900 
10280 Alliance Road Fx 513-984-8976 
Cincinnati, Ohio 45242 
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THE SILENT KILLER 

The satisfaction of driving the Tesla 
Roadster comes from acceleration: 0-60 
in less than four seconds. That's racecar 
territory. When he's giving thrill rides ; 
Eberhard likes to tell passengers to turn 

[CONTINUED ON PAGE 1D7] 
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WEEDS AND BRUSH DON'T 
STAND A CHANCE! 

Take control of overgrown property with the 
DR® FIELD and BRUSH MOWER! 



Try it at home for 
6 months risk-free! 





there's 




CLEARS & MAINTAINS 

meadows, pastures, roadsides, fences, 
wooded and rough non-lawn areas with ease. 
Mows over 1 /2 acre per hour! 

MOWS DOWN de nse thickets of briars, brambles, vines 
and brush. Charges through six-foot tall field grass and weeds. 
Even knocks over and chops up saplings, sumac, and small trees 
up to 2-1/2" thick. 

CHOPS/ M U LCH ES most everyth ing it cuts, so 
no tangle of material left over to trip over or pick up. 

POWERFUL 7-17 HP ENGINES 

Electric-starting available; 4 speeds and power 
reverse; self-propelled, lugged tires power 
through ditches, over rough and muddy 
terrain, and up steep slopes with ease. 

MOW YOUR LAWN 
& MOVE SNOW 

with optional, easy-on 
and -off attachments. 

NEW powerful TOW-BEHIND models also available! 

Mow while you 
ride on your ATV 
or lawn tractor. 
Write or call for 
FREE DETAILS! 



* ! For Your FREE CATALOG AND DVD Call TOLL-FR 

m 1-888-213-1250 

gf YES! Please send me full details about how I can try out a 
J Walk-Behind or new Tow-Behind DR® FIELD and BRUSH MOWER 
^^^W^nh f° r six months absolutely risk-free! 




Name 

Address 
City 



. State _ 
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Try Maxoderm CONNECTION® FREE TODAY! 

And For A Limited Time, receive an additional $200 in Free Gifts! 

*see details below 



ADVERTISEMENT 



"My Boyfriend's SECRET 
... for Amazing INTIMACY! 



I just had to tell your readers about a recent experience I had with my 
I boyfriend. First, let me just say he is a great guy. But, after dating for six 
I months, it seemed he was having confidence issues in AND out of bed. It 
was having a real negative effect on his sexual prowess and let's face it, with any new 
relationship, it's hard to connect intimately if you're lacking that sexual chemistry. My 
dilemma was that I really liked the guy. 

Thankfully, I didn't have to make a difficult decision because everything 
changed a few days ago. I came home from work and he started touching and kissing 
me before I even made it through the door. Confident, aggressive, he made all the 
right moves. I definitely felt sensations I'd never felt before ... in places I forgot 
existed. We made love for what seemed like an eternity. I never knew what some of 
my friends meant when they said the earth moved from having sex - I do now. I can 
honestly say it was the most incredible experience I've ever had in my entire life. 

When I asked him what was going on - what brought about the change - he 
wouldn't answer me. So I did what any red-blooded American woman would do, I 
started snooping. It didn't take me long to figure out his secret. In his underwear 
drawer under the "men's magazines", was a tube of Maxoderm CONNECTION. After 
reading the fine print and finding the website, I went online to www.maxodermct.com 
to discover more about this magic in a tube. 

Maxoderm CONNECTION (of which I'm having my boyfriend buy a 
lifetime supply) is a lotion that is applied topically to the most "intimate areas". An 
all natural mix of herbs, it helps improve stimulation directly at the source - that's 
when amazing things start to happen. He's "stronger" and my pleasure soars to a 
whole new level of ecstasy! We aren't into taking pills of any kind - not even aspirin - 
so I was relieved to find he was using something topical without any systemic side 
effects. Unless you want to think of great sex as a side effect, because that's definitely 
what's going on at our place - ALL the time! 

So . . . please print this letter. Anyone who wants to experience mind-blowing 
intimacy has to try Maxoderm CONNECTION. They need to tell their boyfriends, 
husbands or partners about this product. Or just "accidentally" leave a tube lying around 
for them to "accidentally" find. I really want to thank the woman who developed 
Maxoderm CONNECTION - only a woman could design something that feels this good. 




TJ 

Phoenix. AZ 



*P.S., Let your readers know I'm pretty sure they can still get a FREE MONTH SUPPLY 
of Maxoderm CONNECTION with their order by calling 1 -800-797-5592 
or by visiting their website at www.maxodermct.com . and 
FOR A LIMITED TIME, you can still get $200 worth of FREE GIFTS with 
your order that are yours to keep - no questions asked. Oh and even better, 
their product is backed by a 90 Day Full Money Back Guarantee. 
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CAN 6.831 LAPTOP BATTERIES 
CHANGE THE WORLD? 
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on the radio. As they lean forward; he nails the throttle ; and 
the acceleration shoves them back in their seats before they can 
reach the dial. Its a geeky move ; but it makes his point. With 
the electric motor limited to 13,500 rpm and 250 horsepower, 
the car tops out at a relatively modest 
130 mph. But ; as is typical with electric 
motors, it produces huge amounts of 
torque from the second you hit the gas 
all the way up through 8 ; ooo rpm. This 
means the Roadster could get by with a 
single gear ; although Tesla put in a Pole 
Position-like two-gear setup to give lead- 
foots a lower gear for giggle-inducing 
stoplight-to-stoplight performance. And 
because the configuration is based on 
the super-agile Lotus Elise ; it handles 
as well as anything on the road ; includ- 
ing the green 2000 Porsche 911 that 
Straubel usually drives. "The Porsche 
is frustrating as hell to drive compared 
with the Roadster/ 7 he says. "First of 
all, you have to shift gears. And its an 
enormous amount of work to drive 
anywhere close to the limit. And some- 
times I feel silly making all that freaking 
noise accelerating from a stoplight." 

The first Roadsters are scheduled to 
start rolling down the Lotus Cars assem- 
bly line in Hethel, England, this summer. 
The entire first run — fewer than 100 
cars — has been sold, and about 300 orders 
have been placed for next year, when 
1,000 to 2,000 Roadsters will be built. 

This, Straubel is convinced, simply 
marks the beginning. He predicts a 
million electric vehicles on the road in 
10 years. Will they all be powered by 
thousands of laptop cells? Not a chance. 
Tesla needs a battery breakthrough to 
thrive. But 18650s are right here, right 
now, and Straubel has figured out how 
to get enough range out of them to 
make the Roadster into a viable propo- 
sition. It's the sexiness of this sports 
car that is its best chance of survival, 
though, and for all his hard work on 
the Roadster s guts, Straubel seems to 
recognize that. "When I'm driving the 
Roadster, I just love pulling up to the 
guys who have the hopped-up Civic Sis 
or whatever," he says. Tm totally quiet. 



But the next thing you know, Tm gone through the intersec- 
tion, and all I can hear is this roaring exploding behind me." 

Preston Lerners last story for PopSci was about the Baja 1000. 



Can we offer you a good cigar! 



Save over 60% on these nine great-tasting cigars! 

$1Q95 



What a steal! Now, for a limited time only, you can savor 
nine of the world's best imported premium handmade 
cigars from CAO, Avo, Oliva, Carlos Torano, Perdomo, 
Rocky Patel and many more highly-rated brands at a frac- 
tion of their retail price! Designed to satisfy every taste 
preference, this exclusive collection is the smart way to 
savor all that marvelous flavor and aroma at a savings of 
over $33.00! Hurry, supplies are limited! 



+$4.95 
S&H 



Retail Value $53.31 
SAVE $33.36! 




Brand Names • Robusto Shape • Guaranteed Fresh 



Enjoy big savings from the most trusted 
name in discount cigars since 1939! 

Finding your "perfect cigar" can get 
expensive. That's where Famous Smoke 
Shop comes in. Offering these nine out- 
standing cigars for just $19.95 (plus 
$4.95 S&H) is just one way Famous has 
brought excellent value and customer 
service to millions of satisfied cigar 
smokers for generations. Don't miss a 
single puff. Order your sampler today! 

wwiamotiHinokexom/sDecHls 



1-800-656-2101 



Free catalog included with your order 
Offer Expires June 30, 2007 
Please use KEY CODE: ZMA2791 
when ordering. 



Smce 1939 YES! Please rush my 9 Cigar Sampler for 
" only $1 9.95 (plus $4.95 S&H), a savings of 
$33.36 off suggested retail, and send me 
SMOKE SHOP information on other great Famous Smoke 
1100 Conroy PL, Easton, PA 18040 Shop values. (PA residents add 6% sales tax) 

Key Code ZMA2791 



- -\ T — « Since 1939 



Name 



Co. Name (if applicable) 



Apt./Suite 



City 



State 



Zip 



Home Phone (required) 



Work Phone (required) 



E-Mail Date of Birth (required) 

□ $24.90 Enclosed (□ $26.40 PA residents) □ Just send a free catalog 
Charge: □ Visa □ MasterCard □ Amex □ Discover Card 

Signature 



Credit Card No. Exp. Date 

^Not availablejo minors. Limitone_per person/household^ _ _ Key £ode ZMA2791 
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TOENAIL FUNGUS? ATHLETE'S FOOT? 

Apply Formula 3 topically to Clear Up that 
Unsightly Fingernail, Toenail, or Athlete's Foot 
Fungus. Our Patented Oil-Based Formula con- 
tains Tolnaftate, a highly effective medication, 
widely recommended by doctors for the treat- 
ment of Fungal Disorders. 800-826-0479. 

www.AntiFungalSolutions.com 



Portable, Versatile 

Digital Microscope 




DINO-LITE DIGITAL MICROSCOPE 

This portable digital microscope weighs 90gms, 
provides amazing high quality 1 0x-200x continuous 
magnification with full digital photo/video 
capturing capabilities. The Dino-Lite USB series 
is easy and convenient, allows for virtually 360 
degrees of viewing perspective. Software 
included. Buy info: 

www.bigc.com/shop 




CHO-PAT DUAL ACTION KNEE STRAP 

Patented Dual Action Knee Strap, made in the 
USA, applies constant pressure, above and 
below the knee, to provide pain relief from knee 
degeneration and overuse syndromes. Stabilizes 
and supports the joint while allowing full mobility. 
Order on-line or call 800-221 -1 601 . 

www.cho-pat.com 





§ 



in i 



u 



REMOVE OIL STAINS WITH EASE 

Pour-N- Restore® easily lifts and absorbs 
embedded oil stains from concrete and 
masonry. Simply apply, let it dry, and sweep 
it up. No scrubbing. No rinsing. No mess. 
Call 1 .800.508.7939 or visit our website. 



www.pourin-restore.com/ps 



SLASH YOUR A/C BILLS 

Efficiently & effectively cool your home with a 
whole house fan. Cut summer cooling costs & 
stay cool. Used during evening hours, a whole 
house fan brings cool outside air into your home 
and pushes hot stale air out through your attic. 

Free Expert Advice: 888-845-6597 

www.WHOLEHOUSEFAN.com 



5 MINUTE FENCE STAIN 

Stain 100 feet of fence in just 5 minutes! Sprayer 
attaches directly to garden hose. No masking, 
simply hose off over-spray. One quart covers 
600 square feet. Select from three natural wood 
tones; Natural Cedar, Dark Cedar or Redwood. 



www.FiveMinuteFence.com 





Master Technician's Bench Top Set 

used h Hfeclnudsit 
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TELESTEPS TELESCOPING LADDER 

From 30 inches to 12 1/2 feet, in seconds. This 
telescoping ladder is small enough to fit in the 
trunk of a car. Rated at 300 lbs, this ladder is 
built tough. Model 1 600W is priced at $295.00, 
with free shipping to the lower 48 states. 
Mention this ad and get a $10 instant rebate. 
Toll free 888-845-6597. 

www.REWCI.com 



HIGHEST RATED ANTI-AGING MULTI 

World's #1 lab-tested all-in-one Master Formula 
combines 51 premier anti-aging supplements 
worth over $400/month into one easy product. 
No more vitamin guesswork. Look and feel 
younger, stronger, perform better, recover faster. 
60 convenient packets of 6 capsules. Money- 
back guarantee. 888-774-6259. 

www.masterformula.com 



50 PIECE ESD SAFE DRIVERS SET! 

Blades high alloy CVM steel, hard chromed finish. 
Rotating cap for precise turning & control with 
fingertip. Tapered handle allows rapid rotation. 
50 Piece Set includes: Slotted, Phillips, Torx, Hex 
Inch/Metric, Nut drivers Metric & Chip lifter. 



www.wihatools.com/ps.htm 
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MEMPHIS, TENNESSEEp TO 
HOULKAp MISSISSIPPI 

4.10 gallons, $10 p 
38 miles per gallon 

7 tell you what, I'm not saying noth- 
ing about it, that's a nice-looking 
car. But I wouldn't want to have 
a wreck in that thing." — Billy Joe 
Logan ; Houlka ; Mississippi 

South of Memphis, Highway 78 is 
nightmarish, a three-lane artery 
clogged almost exclusively with semi 
trucks. Stuck among them, Jenny and 
I must look comical — or suicidal. As 
we creep forward, a toothless woman 
in a yellow J.B. Hunt hat leans out the 
window of a neighboring semi and 
yells down at us, "Hey, is that a proto- 
type?" The wind and rain pick up, and 
we keep weaving between the giants. 

"At least you're sitting high enough 
that you don't feel like a victim," Dan 
Hall, of the consultancy AutoPacific, 
says of the Smart. This is the kind of 
damning praise experts heap on the 
car, which will have to fight the percep- 
tion that its size makes it unsafe. On its 
side is that rollovers, which are involved 
in a third of U.S. traffic deaths, are a 
symptom of trucks and SUVs, not of 
cars. And in statistics for single-vehicle 
crashes, small cars fare far better than 
pickups. Half of all road fatalities are 
from multiple-car accidents, however, 
and in these the laws of physics are 
straightforward: Its the little guy who 
takes the hit. The multiple-vehicle 
fatality rate for subcompact driv- 
ers is 94 deaths per million drivers, 
twice the average. The fatality rate 
for SUV drivers is 21 per million. 

The problem for the Smart is not 
the Smart itself, but that its caught in 
the middle of Americas SUV arms race, 
with everyone trying to be the safest 
on the road by being the biggest on 
the road — a sort of vehicular mutual 
assured destruction. If the country 
migrates to "crossover" SUVs on car 
platforms (and this is a growing trend), 
the Smart will become safer. Also, the 
IIHS's dire statistics — already skewed 
by the fact that young, fast, dangerous 



drivers are more often in subcompacts than 
large SUVs — don't account for the fact that 
not all subcompacts are equal; the Smart 
is no Chevy Aveo or Hyundai Accent. In 
Europe's NCAP crash tests, the first-genera- 
tion Smart got three out of five stars, better 
than the Ford Escort hatchback. The 2008 
model will keep the "tridion safety cell," a roll 
cage of a cockpit that spreads impacts over 



the whole of the car, and will have four 
airbags and standard electronic stability 
control, a skid-prevention mechanism 
that the IIHS says can reduce the risk of 
fatal single-vehicle crashes by 50 percent. 
As for the antilock brakes, I use them 
to great effect when a cop in Oxford, 
Mississippi, waves us down. Turns out 
he just wants to ask about the car. 



AMERICAN MADE. 
AMERICAN TOUGH 

THE ARROW® T50® STAPLE GUN TACKER. 

You won't find any cheap, breakable, plastic parts 
in this heavy duty staple gun. Made right here in 
the U.S.A. of 100% steel, this gun is rugged, 
durable and 100% reliable. An easy squeeze 
mechanism helps make your job easier 
too. And it's from the company that's 
been making staple guns for 
over 75 years. No wonder 
it's America's favorite 




Available at home centers, lumber yards, 
hardware stores and wherever fine tools are sold. 

Arrow Fastener Co., Inc., 271 Mayhill Street, Saddle Brook, NJ 07663 
Canada: Jardel Distributors, Inc., 6505 Metropolitan Blvd., East, Montreal, Quebec H1 P 1X9 
United Kingdom: Arrow Fastener (U.K.) Ltd., Unit 5 ZK Park, 23 Commerce Way, Croydon CRO 4ZS, Surrey. 
© 2006 Arrow Fastener Company, Inc. WWW. arrowfastener.com 
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HOULKA, MISSISSIPPI, TO 
MONTGOMERY, ALABAMA 

6.86 gallons, $17.15, kk miles per gallon 

"It's nice, but I dunno about fitting a beer cooler back there" 
— Wayne Coleman ; regular at the Washington Oil gas station 
in Houlka ; Mississippi 

Tucked in the back of the Smart ; in the five-cubic-foot luggage 
compartment that will be expanded to eight feet in the next- 
generation model ; Jenny and I have everything we need for a 
weeklong road trip: one small internal-frame backpack (mine) ; 
one carry-on-size duffel bag (Jenny ; s) ; a camera bag ; two jackets, 
two laptops, a queen-size air mattress and two sleeping bags. 

These last couple things are so that we can camp out 
for a night or two. One evening, not far from Montgom- 
ery we find a nice spot in the parking lot of a Wal-Mart. 
For $50, we buy a tent that's bigger than the Smart, set it 
up in the light rain and attempt to park inside of it. Our 
tent site is in a patch of pavement right next to an RV ; 
but soon a manager comes out to tell us that tent camp- 
ing isn't allowed for "liability reasons." Yes ; even if you're 
inside your car inside your tent. We give up our plan. 

The manager, a big guy in his 30s with a shaved head 
and an easy smile, is named Gray. Before working for Wal- 
Mart, he says, he and his wife ran a small retail store of their 



own. He already had Wal-Mart stock, and after doing some 
research, he decided he wanted to work for the company. 
Now he manages 375 employees and a megastore where sales 
top $200,000 a day. Fifteen miles down the road is another 
Wal-Mart Supercenter that does $55 million a year, and 15 
miles beyond that is one that does $100 million. Of the $70 
million or so that Grays store makes in annual revenues, the 
net profit is $1.9 million — a margin of less than 3 percent. 

Gray casts an approving glance at the Smart and 
tells us that he just replaced his Silverado pickup with 
a Scion. "I was spending $60 on gas every three days," 
he says. "Now I'm spending $20 every six days." Here in 
the land of Wal-Marts, people appreciate efficiency. 

MONTGOMERY TO DOTHAN, ALABAMA 

3.12 gallons, $7.75, 38 miles per gallon 

"You should put a great big handle on the top. Then if you break 

down, you can just pick it up and carry it with you." 

— Donnie Mock, regular at the BBQ House in Troy, Alabama 

We've picked the final stop of our road trip, Dothan, almost 
solely because of its Continental Drive-in theater, which 
operates four screens year-round below the starry Alabama 
sky. We're almost there when we spot a bar and restaurant 

[CONTINUED ON PAGE 112] 



( The best way to publish your book. Guaranteed^ 



Trafford can publish your book quickly, affordably, effectively and make it available Worldwide! 




My book on amateur high-power rocketry could not have 
left the ground without the help of Trafford Publishing. 

Trafford's expert staff helped me 
put the finishing touches on my 
work and guided me through 
the publication and marketing 
process. Since then, my book has 
reached thousands of readers in 
all 50 states and sold in more than 
a dozen countries abroad. 

Mark Canepa, Author of 

Modern High-Power Rocketry 2 
www.modernhpr.com 



#1 Worldwide Distribution. Through Amazon.com, major 
chains and your local bookstore 

Have control of the publishing process every step of the way! 

Retain copyright forever and earn larger royalties 

Sell paperback, color picture book, hardcover and eBook editions! 

From manuscript to published book in under 6 weeks 

100% Money Back Satisfaction Guarantee, No Questions Asked! 

Finally, a different approach that has already made the dreams 
of more than 10,500 authors come true. Learn more about it 
in our FREE Publishing Guide. 



For your FREE Publishing Guide, 

visit our web site www.trafford.com/1951 or call now 
1-888-232-4444 or 250-383-6864 Promo Code 1951 

Hablamos espanol • Nous parlons francais 



Worldwide Distribution Through: amazon.com. INGRAM Ljbfi.de BARNES NOBLE 




Catapult your career with the 
elegant shoe of the future 

Invented by: 
Alexander Innovation Wizard 



I 



, ' Introduces Impact Research Tecnology 
InmuiAiM Wizard 
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Gravity Defyer Shoes 



Advanced Technology in footwear! The only shoes 
that make you feel like you are defying gravity. 
Walk with the stride of a champion. Walk taller 
and with more confidence than ever! 

Where did the idea come from? 

Scientists investigating shocks absorption for buildings during earthquakes discovered a spe- 
cial polymer that was both light weight and absorbed shock and vibration. This material 
lead to the revolutionary material used in the Gravity Defyer Shoe. 

What is in the Gravity Defyer shoe? 

It was scientifically constructed with a hidden 1/8 inch shock under the heal that releases its 
reciprocating resistance power each time you step. As your weight changes to the balls of 
your feet, the hidden shock absorber generates upward pressure pushing your body upward. 

Have a more active life style 

You might just find yourself joining a dance class soon! You'll park farther 
away at the grocery store, shopping mall, and the office just to get extra time 
walking in your Gravity Defyer Shoes. One thing is for certain: your lifestyle 
will change! Unlike traditional dress shoes that you can't wait to take off to 
relieve your feet at the end of a long day, your feet will actually be begging you 
to put back on the Gravity Defyer Shoe. 

Appear nearly 2" taller 

The elegant design of the Gravity Defyer boosts you to new heights in your 
life without a thick looking outsole. You will gain nearly two inches of height 
without looking like you are wearing platform or elevator shoes. 

Ease Joint Pain and Pressure on Your Spine 

It's almost as if Aeolus, the Greek god of wind, himself has taken his power- 
ful wind out of his bottles and put it into each of the Gravity Defyer Shoes. 
Your joints and spine will no longer feel the full impact of your high impact 
life. The insole, midsole, and arch support provide your foot and ankle with 
the proper support and angle to help align all the joints of your leg. This sup- 
port of your natural leg alignment leads straight into your hip and spine, com- 
forting your torso and easing the pressure on your entire body. 

Look like a Million Dollars 

We all have them, an expensive pair of dress shoes for those "special occa- 
sions". The shoes that look great and make our special someone admire us from head to toe 
at the company party or dinner reception. The shoes that world famous Secret Agents wear 
to the black tie party where they end up doing some reconnaissance before they are chased 
around a European city by evil henchmen. The kind of dress shoes that show class, style, 
and sophistication but are so uncomfortable you can't wait to take them off. With the 
Gravity Defyer Shoe, you will have all the sophistication of the uncomfortable dress shoes, 
but you won't want to take them off! You will feel like you can keep up with 
the best of the World Famous Secret Agents when you are wearing the 
Gravity Defyer Shoe. 
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Relieve your feet, ankles, knees, hips, and spine. Give your whole body a 
break from the pressures of your daily life. And gain the confidence that 
comes with exemplary posture and added height without appearing like you 
are wearing platform shoes. The Gravity Defyer Shoe will provide you with access 
to a breakthrough in your active lifestyle all while looking like a distinguished gentleman 
deserving of a cover story in a quality men's magazine. 



8 other styles 



available online. 





"BEST SHOES 

I have ever had on my feet 
after nine back operations. I 
will order 2 more pairs. Thanks 
so much 1 /' 

ZANE CARSON, JOELTON, TN 

"FEEL GREAT" 

"I tried them on, and they 
feel great 1" 

ROGER 0. DAVIS, ATLANTA, GA 



"VERY COMFORTABLE" 

"I love them very much, they 
are very comfortable." 

JOSEPH A. PESSETTI, MELROSE PARK, I L 



a. Air Pressure Valve 

b. Hidden Height Enhancer 

c. Air Cavity 



d. Industrial Grade Master Spring 

e. Absorption Stability Spring 

f. High Grade Polymer Sole 



Satisfaction Guaranteed 

your Gravity Defyer Shoes are 
too big or too small return them 
immediately for the correct size 
and shipping is FREE! 



TB336B Gravity Defyer Dress Shoes (Mocha) $129.95 
TB336L Gravity Defyer Dress Shoes (Black) $129.95 

Order online at: 
www.gadgetuniverse.com/SAPST 
Order 24 hours a day 

800*429*0039 

Mention Offer SAPST 
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called the BBQ House on a lonely stretch of Highway 231 and 
decide to stop in for some ribs. Parked outside are full-size 
trucks — an F-350 ; a Silverado — and parked inside are full-size 
people. Paul weighs 350 pounds ; Donnie weighs 330, Chester 
is 6' 3" and stands rather than sits due to a "broke knee." 

At first their comments are polite but unenthusiastic ; even 
a little snide — "Not much room for luggage/ 7 "I wouldn't want 
to get in a wreck in it," "Truckers must want to squash you like 
a bug" — but one of the regulars, Ron, seems to take the Smart 
seriously. "Well, I'll be damned," he says. "I need one of those 
just to get back and forth from my house." He makes his living 
delivering oversize signs around the country, and for that there's 
only one tool: his 07 Dodge Ram with the 6.7-liter Cummins 
turbodiesel. For his nightly 30-mile commute between his home 
and the BBQ House, he falls back on his hunting vehicle, a gas- 
guzzling Ford 4x4. The Smart is looking mighty appealing. 

After Paul asks if he can put his Chihuahua, Chico, in 
the Smart, Chester decides to sit down in our "little buggy." 
He emerges impressed. "I tell you what," he says, "if I can get 
in there with my knee, anybody can get in there." He tells 
us that the last time he went to the drive-in was with a girl 
named Jackie Eddins in 1962, just before he joined the Air 
Force. "These cars will sell," he says. "We need these. We 
need a whole bunch of these." It's this reaction that must be 



Smart's dearest hope — that people will look at it not as a 
fashion statement, but as a simple solution to a problem. 

At the drive-in, images of Jude Law and Cameron Diaz fill the 
windshield, and our rapture is interrupted only by the periodic 
automatic shutdown of the radio. The car is smart enough to let 
you turn on the radio without a key in the ignition but not smart 
enough to know that you might want to listen to a whole movie. 

I'm checking us out of Dothan's Best Western the next morn- 
ing when a maid named Freda taps me on the shoulder. "Is that 
your car?" she asks. "Lord, that's the ugliest little car I have ever 
seen in my entire life. Nobody in their right mind would buy a 
little car like that." It's a rental, I say. She asks why I'm in Dothan, 
and I explain that Jenny and I wanted to go to the drive-in. 
Freda laments that most of the other drive-ins have closed. "It's 
probably because of all the baby-making that went on there." 
I assure her that's not a problem in the Smart. "It's still weird- 
looking," she says. "It looks like it's been chopped off at both 
ends." A maintenance man has been listening in from across the 
lobby, and finally he interjects: "I'll bet it gets real good gas mile- 
age, though." I tell him I've been getting 40 miles a gallon, and 
Freda pauses long enough to take another look at the Smart. 

"What other colors does it come in?" she asks. 

McKenzie Funk's last feature story for Popular 
Science was about how to increase your brain power 



Save 70 on Premium Handmade Cigars 



The Thompson 
Powerhouse Sixteen 
includes Macanudo, 
A. Fuente, Partagas, 
La Gloria, C.A.O., 
& more... 



Here's your chance to savor 16 exquisitely 
crafted, hand-rolled cigars from some of 
the most elite cigar makers in existence. In 
addition to the legends mentioned above you'll 
also find Padron, Gurkha and more in the 
Thompson Powerhouse Sixteen. This amazing 
collection of premium cigars has an unbeliev- 
able introductory price of just $29.95! 
For over 90 years Thompson Cigar has been 
offering cigar aficionados premium quality, 



handmade cigars at incredibly low prices. 
Cigars aren't just our business; they've been 
our passion for almost a century! 
Don't miss this opportunity to indulge in 
16 incredible smokes, each a legend in its 
own right. Call 1-866-820-6556 or visit us 
online at www.powerhouseoffer.com/T7313 
for this amazing low price. Supplies are 
limited, so order yours today! Only one order 
per customer please. 




1-866-820-6556 



www, po we r h o u seoff e r. co m/T73 1 3 

(You must enter complete web address for special offer) 

Get your Powerhouse 16 Sampler now! One each of 16 top-notch brands for 

ONLY $29.95 + $4.95 shipping (#988159). (All shipments to AK, HI, Guam, Virgin Islands and Puerto Rico 
must go priority mail - add an additional $10.00. Florida residents add 6% sales tax + appropriate county tax). We 
cannot ship tobacco products to Maine. Remittance of any taxes on orders shipped to a location outside of Florida 
is the responsibility of the purchaser. In the event we are out of a Premium brand, Thompson reserves 
the right to substitute another premium brand cigar, of equal or greater value, in it's place. 
OFFER EXPIRES 7/31/07 • NOT AVAILABLE TO MINORS AND GOOD ONLY IN THE USA 
(PLEASE, ALL WRITTEN ORDERS MUST INCLUDE YOUR DATE OF BIRTH AND YOUR SIGNATURE) 




THOMPSON! 

America's Oldest Mail Order § 
Cigar Company, Est 1915 ^ 

P.O. Box 31274 | 
Tampa, FL 33631-3274 1 
Fax: 813-882-4605 
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WARNING!!! 



The purest filtered/distilled water 
may be more dangerous than 
cigarettes because labs know how to test for disease markers 
in blood, but not in water (it's proprietary)! This is serious!!! 

How many people have died because they don't know this? Your blood is 94% water and billions of people flush their diseases along 
with medication into the ground water 4-5 times/day and it ends up at a faucet somewhere. If you have well water and people in the 
area have cancer, you have a good chance of getting cancer! S.D. woman: "All around me they have MS, but they all 

drink pure water from ordinary distillers, filters, ozonators, reverse osmosis and alkaline water 

machines. The water is pure, why do they have MS?" People in the area with MS flush their diseases into the 
ground water and you pump the water up to your faucet, proving that the products don't work! Bottled water is like Russian Roulette. 
You don't know where that water has been! That's why our home electron machines recycle water 100's of times per gallon... NOT JUST 
ONCE , with amazing results because this patented method breaks down the hydrogen bonds in water. Dr. Guy Abraham, M.D. 

(UCLA): "Your hydrogen bond angle is 10° greater than ordinary water (1 14°)! Now we can 
measure the ability of blood to reach the extremities. Nothing comes close to your water!" 



Listen to a toll free recording at 1-800-433-9553 



Diabetic: "Why do people that sell pure water products hide this from the public when 
doctors* can also measure the ability of blood (94% water) to get to the extremities? 



A week after I received your 
machine I was scheduled for 
surgery! If I had listened to them 
I would have lost my footr 

We know we have saved thousands of 
people because of the phone calls and let- 
ters we receive! How about the AIDS den- 
tist on CBS 60 Minutes? They all use 
pure water along with 4,000 dentists sur- 
veyed and yet their purest water can't even 
kill pathogenic bacteria! Ours does! Also, 
the disease markers in water depress the 
immune system making you more suscep- 
tible to disease! 

Here's what we did to prove that we 
have the only water in the world that 
can kill pathogenic bacteria: A town in 
Colorado that was fined $10,000/day 
because water treatment companies could- 
n't stop the horrible smell from a 5 acre 
waste lagoon with over 10 million gallons 
of sewer waste. We sprayed our energized 
water on the surface of the lagoon. The 
smell was gone in 24 hours! How about 
the thousands of wells with the same 

*Dr. Guy Abraham M.D. (UCLA) and others. 



Crystal Clear Gatehouse 

Shohola, PA 




results? No other water can do that! 

Look at our website 
(www, j ohnellis . com) and you will see 
signed letters from the town and a sports 
drink manufacturer showing the purest 
water can't kill pathogenic bacteria, 
spreading disease into your blood stream! 
Also, you will see a typical chart of an 
inoperable cancer patient and we have a 
man that works for us that is one of 8 
people in a multi-billion dollar cancer 
study! As a result, pure water companies 
either admit they can't compete or warn 
each other to "beware" of our discovery! 



Apparently, they don't 
care if diabetics lose their 
legs, including a host of 
other problems. 
Although Dr. Abraham 
says, "The results speak 
for themselves!" they 
quote what textbooks 
say because they won't 
know how to test our 
water properties! 

97% of all men will 
have prostate problems! 
Now, you have been 
warned about cigarettes and pure water 
products. Although we sell thousands of 
machines, those that don't listen may 
become victims of their own folly! Since 
we are engineers, not doctors, visit our 
website (www, j ohnellis . com) and read the 
signed letters. You will know why govern- 
ment officials, including Senators, are reg- 
ular visitors to our 418 acre estate and 
Research Center celebrating this patented 
discovery! It may save your life! 

Call us for information 845-754-8696 or 
fax your name and address to 845-754-7866. 



WRITE FOR FREE INFORMATION 



Address 



I understand the information you are providing is for educational Name . 
purposes only. As stated above, this information is not intended to 
diagnose, treat, cure or prevent disease. In all health-related situations, 

qualified healthcare professionals should always be consulted. City/State/Zip 

CRYSTAL CLEAR Dept. PS526, Westbrookville, NY 12785 Visit our website; www.gohnellis.com 
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Freate your own 

with the aM New * — — 




Introducing 
the NEW SunPorch 
Sunroom/Screenroom 

• Converts from sunroom to 
screenroom... //? just seconds ! 

• Easy-slide windows & 
screens adjust to your 
comfort instantly ! 

• Mounts on your existing 
patio or deck without costly 
site-prep! 

• Delivered direct-to-you...ready 
to assemble in Just a weekend ! 



www.SunPorch.com 



Plus...for Special Savings enter code 1118 
Or email to: catalog1118@sunporch.com 
Or call direct at: 203-557-1118 



SunPorch 1 

Dept. 1118 

495 Post Road East 

Westport, CT 06880 



W Minutes From Car 

To Stealth Fishing Boat i 

The One & Only £ i T 

Sea Eagle FoldCat % v \ * 

• Carry in your Car, SUV or RV ~% See all our boats at 

• Sneak Silently up on Fish ^ SeaEadle.COm 

• Economical to Buy or Use 

• Fish Shallow or Deep J0 

• Full Fabric Floor ^^4* 



See all our boats at 

SeaEagle.com 



• Light & Strong ^ \ ^ 

• Set up Fast j i ^j^l 




Rated 9.7 on 
1 to 10 scale by 
North American 
Fishing Club V 



Our Sea Eagle FoldCat 375fc is simply the best 
boat for fishing. Because of its shallow draft and 
quiet hull, you can silently sneak up on fish 
wherever they lurk. But that's not all. The FoldCat 
sets up in just 5 minutes. It features great 
standing stability more fishing space, snap on & 
snap off swivel seats, rodholders, oarlocks, 
motormount and carry bag. <* jjJSJf 

See more at www.SeaEagle.com or 
can 800-944-7496 for 

FREE color catalog, DVD video & hull material sample 




•75 lb. 

•12'4"x4'4" 
•Takes 3 HP Motor 
Holds 1 or 2 Adults 



SEHEmE.com 

19 N. Columbia St., Suite #1 , Port Jefferson, NY 1 1777 



Dept. 
PS057B 



NMMl 

CERTIFIED 



Patent 
Pending 
Lightweight 
Folding Frame Design 




"Scientists have 
created a trust potion!' 

- Dr. Joyce Brothers, May 17, 2006 

New studies show that the 
human hormone Oxytocin: 

• Fuels intimacy 

• Reduces your stress in social situations 

• Compels others to trust you 



Liquid Trust is the 
world's first and only 
Oxytocin product. 

"Oxytocin is the Hormone of Love" 

- International Congress of 
Neuroendocrinology, June 20, 2006 



^ 4 FREE 

LIQUID TOU^T »RS 



ORDER www.Liquid1histSpray.com 
NOW! or 800-507-3718 




VIAGRA 



AmeriMedKA provides a 
safe and confidential way 
to order FDA- approved 
prescription medication. 

Order online or through our 
toll-free customer service 
line and enjoy access to 
Viagra, Cialis. Levitra. 
Prqpecia and other 

medications. 

Call today and get 
the Real Viagra Deal I 





"The Amazing Exercise 
Program That Transforms 
Couch Potatoes into Super- 
Hero Fitness Machines" 

It doesn't matter how OLD you are. It doesn't matter how out of 
shape you are. Combat Conditioning mil turn your life around. 

By Matt Furey 

Best-selling author of Combat Conditioning 



I was the total skeptic. Not only had I lifted weights 
and run long distance for years, but I had major success 
under my belt, including a world kung fu championship 
and a national collegiate wrestling title. 

So I just didn't want to believe what Karl, a 76- 
year old man told me about exercising WITHOUT 
weights... and WITHOUT long-distance running. 

Most importantly, I didn't want to hear that a good 
exercise program only took a few minutes. Hate to 
admit it, but I was addicted to the "hard work or noth- 
ing" mentality and refused to believe you could get into 
the best shape of your life by doing LESS. . . not more. 

Let me tell you, when I iooked at this so-called "old 
man's" physique and watched him demonstrate his 
exercises, I could not look the other way. I had to check 
them out for myself, even if it meant saying, "Okay, I've 
wasted a lot of time doing it the wrong way." 

What I discovered shocked me from head to toe! 

Before I met Karl I THOUGHT I was strong. I 
thought I was tough. But the exercises he gave me 
exploited every weakness that weights and running 
could not cover, In a matter of minutes, I knew Karl 
"had me." 

So I gave up the weights and began a routine of 
bodyweight calisthenics called Combat Conditioning. 
Afterall, when a man of 76 can do things that a 36-year 
old cannot do, that tells you that "Yes, there's gold in 
them there hills." 

The exercises I learned had such a profound and 
dramatic effect on me, that for six years I have been 
introducing men and women of all ages and of all 
backgrounds to this extraordinary program - and the 
results are shocking, awe-inspiring and PROOF that 
this system works, and works FAST. 

Who is Combat Conditioning for? 

It's for the hard-working man or woman who often 
finds it difficult to squeeze in a quick workout. 

It's for the traveling executive who sleeps in hotel 
rooms more than at home. 

It's for those who have trained their whole lives on 
weights. 

It's for athletes, martial artists and the military. 
And .. IT'S FOR the man or woman who hasn't done 
a lick of exercise in decades. 

Even One Minute a Day Brings Results! 

Unlike other exercise program where you are told you 
MUST do 30 minutes of cardio per day and an hour of 
weights, to get results, Combat Conditioning is totally 
different. 15 minutes is all it takes to whoop the hard- 
core trainee. But for the total beginner, he or she can get 
results starting with ONLY one minute a day. And no, 
this is not a joke. 

Time is not the issue! 

Forget all those workouts that take all day. With 
Combat Conditioning, all that's required is your own 



Matt Furey 

won a national collegiate wrestling title 
in 1985 and a world shuai-chiao kung fu 
championship in 1997. Furey has a knack for 
taking the average and ordinary person and 
transforming him with his powerful programs. 
Furey was inducted into the Edinboro 
University Athletic Hall of Fame in 1998 
and spends much time each year traveling 
throughout the world, searching for the very best information available to his 
world-wide audience. His website , is one of the finest 

in the world, giving valuable information that changes lives. 



body and a tiny "get started NOW" decision to DO a 
little something each day. 

The key to your success is in the magical, transforma- 
tive power of these exercises - not in your belief system 
about hard work. For many people, just one rep is all 
they can do at first, and they're shaking like a leaf on 
a windy day in Chicago. And so, that's all that person 
should do at first. Even if you think you're not doing 
enough - the exercises work their magic anyway. Your 
body has it's own intelligence and will work FOR YOU 
if you'll simply get out of the way and let it. 

When you do, pretty soon you'll be the type of 
person who can do 2, 4, 8, 16, 32, 64 or 128 repeti- 
tions and feel no fatigue. Instead of tiredness you'll feel 
exhilaration and ENERGY. You're building strength 
and endurance from the INSIDE-OUT. And believe 
me, once you can do more than a few reps, inches of 
unsightly fat and pounds of excess flab will fly off your 
body at break-neck speed. 

New Results from Forgotten Exercises 

Are the exercises in Combat Conditioning NEW? 
Well, not really. They go back about 5,000 years - but 
for the most part, they got lost in the shuffle when 
weights, gadgets and gyms came around. So although 
they aren't NEW, they're "New to YOU!" 

Before I learned these exercises, I read about the 
Great Gama of India, a wrestler who followed this 
program and was unbeaten in 5,000 matches. I also 
read that the legendary Bruce Lee did these exercises, 
too. And we all know about Lee's incredible martial 
arts skills. Then there was the All-Pro NFL running 
back, Hershell Walker, who did bodyweight exercises 
each day. The list goes on and on. The key is in having 
a proven program with a track record, and Combat 
Conditioning is just that. 

Puts You into the Old Clothes You Dream of 
Wearing Again! 

The main reason why Combat Conditioning works 
is because it targets all the weak links in your body. And 
when all those weak links are given a little attention, 
your entire body gets stronger, faster, more powerful 
and more energetic. Spend time each day doing a few 
functional exercises and the payoff is HUGE. 

You get functional strength, endurance and flex- 
ibility - all at the same time. Not to mention seeing 
the excess inches flying 



9. 



burn excess body fat a lot, lot faster. This means 
fitting into the clothes you WANT to wear. 

Packs attractive and healthy functional muscles (not 
grotesque) onto your entire body 
Simultaneously doubles your strength and flex- 
ibility - and does so without needing separate 
workouts for each. 

Quadruples your endurance inside of 30 days. 
Never get tired again. 

Within a couple weeks, it often eliminates chron- 
ic back and shoulder pain from years of heavy 
squats, deadlifts and bench pressing - or other 
forms of abuse. 

Sleep like a log. Eight hours of deep sleep is no 
longer a goal. It's automatic. As soon as you hit the 
rack you're out like a light. 
Your self-confidence will have no bounds. 
Especially when you got compliments from 
people who hardly paid attention to you before. 
You can train anywhere. You don't need more than 
a few square feet of carpet or pavement and you're 
all set. You don't need equipment. Just your own 
bodyweight. 

You get a kick-butt workout done in 15 minutes 



10. You'll turn back the clock. Friends may tell you 
that you look 5-10 years younger. 

11 . You'll have an explosive type of strength that 
weights cannot give you. Your every movement 
will be lively and full of vigor. 

12. Your muscles will be pliable and powerful, like a 
tiger's. 

Here's How to Order 

Combat Conditioning: Functional Exercises for 
Fitnesses 48 super effective bodyweight exercises along 
with seven different programs that will get you into 
kick-butt shape fast. Order NOW and you'll receive 3 
free Special Reports on how to eliminate knee, back and 
shoulder pain. Your total investment in this no-nonsense 
book is only $29.95 plus $6 S&H U.S. (foreign orders 
add $12). Order online at www.mattfurey.com. 

Or pick up the phone right now and call 1 813 994 
8267 to order. You can also send a money order to Matt 
Furey Enterprises, Inc., 10339 Birdwatch Drive, Tampa, 
_F_L,_3_3_647. 



off your body, making it 
easy for you to fit into the 
clothes you dream of wear- 
ing again. Stop dreaming. 
Start DOING. And get 
results. 

12 Ways Combat 
Conditioning Will 
Change Your Life! 

Follow this program 
and your body is going to 
change big time. In fact, 
I've made a list of 12 of 
the most powerful benefits 
that hundreds of thou- 
sands of others all over the 
world have gotten from the 
Combat Conditioning 
program. Let's take a look: 
1 . Cranks up your 
metabolism so you 



□ Yes, Please Send Me Combat Conditioning: Functional Exercises for Fitness 

for only $29.95 plus $6 S&H ($1 2 foreign S&H), and if I'm one of the first 25 to order, 
I will also receive 3 Special Reports on eliminating knee, back and shoulder pain. 

Name: 

Address: 

City 

Country 
Email: 

□ 
□ 



State _ 



Zip. 



Phone: 



Money Order drawn from a U.S. bank 
Visa □ MasterCard □ Amex 



Card No: _ 
Exp: 



Signature: 



Make Check/Money Order Payable to: 

Matt Furey Enterprises, Inc. 
10339 Birdwatch Dr., Tampa, Florida 33647, USA 

(81 3) 994-8267 • www.mattfurey.com 

© Gold Medal Publications, Inc. • www.mattfiirey.com 




Discover the IMEUTOIM® — 
the alternative to gas mowers! 

• Non-Polluting • Whisper-Quiet 

• Powerful • Lightweight 

• Push-Button-Starting • No Gas 

• No Oil • No Tune-ups 

Just mail the coupon below, visit us at: 

www.neutonmowers.com or call us 

Toil-Free to receive a FREE Catalog and DVD ] 

with complete details of the easy-to-use, quiet, J 
clean-air NEUTON 8 Lawn Mower. \ 

TOLL-FREE 1-888-213-1109 



Bf Y S! Please rush my FREE Catalog and DVD all 
about the easier-to-use, environmentally-friendly 
NEUTON Cordless Electric Mower. 

Name 

Address 

City State ZIP 



NEUTON® Power Equipment, Dept. 57561 X 
1 27 Meigs Road, Vergennes, VT 05491 



WORLDS SMALLEST 
SUPERJACK LIFTS 2 TONS 
BY REMOTE CONTROL 

Simply plug it into your vehicle cigarette 
lighter, point the infrared remote control 
and the 12 volt jack raises the vehicle 
effortlessly and your tire is changed in 
no time. Day to day uses from the garage 
to construction sites. Built for rugged use 
but made to fit any lifestyle, guaranteed. 




DlGlWRENCH 

uiviiiixliivii item#WWT-1430 

CHANGE WHEELS FASTER, 
WITH ACCURATE CONTROL 

Our newest 12v impact wrench is the only 
one in the world that lets you preset your 
desired torque (50 to 250ft lb). It includes 
a digital torque display that reads the 
actual torque while the range is functioning 
and when your desired torque setting is 
reached, it will automatically shut off. 
No Guessing, No Risk! 



Nocokd HD Tools 



DlGlWRENCH (item#WWT-1430): $89.98 +S&H 

www.nocord.com or call 1 .800.720.4545 micro superjack (item* A-i40)= $99.98 +s&h 

For More Information or to Order: P.O. Box 12339 Richmond , VA 23241 SPECIAL COMBO PACK: $159.99 +S&H 





FDA Approved Brand Name Medications • Next Day Delivery 

VIAGRA 

Cialis- LEVITRA 




SHIPPING ON NEW ORDERS, CODE: popsci 

offer expires December 31 , 2007 



CAccessR 

MEDIC AT IONS ONLINE 



Powered by 

SECURE 



medical 




cS^t^^i^ * _fm ■ 

order online at www.accessrx.com 




Once $350... 



Now Only $35 



The Legendary 1904-0 Morgan 
Silver Dollar, Brilliant Uncirculated 



In 1962, the 1904-O (New Orleans Mint) 
Morgan silver dollar was one of the three 
costliest rarities in the series, UNC's 
listing for $350. Then the Treasury 
released the last sealed bags of pristine 
1904-O Morgans. Today no other Brilliant 
Uncirculated Morgan silver dollar costs 
so little compared to its peak price. 
Introductory Price: $35. Limit 2. 
Order #18579. Limited time offer. NO 
UNORDERED COINS SENT. Add a total 
of $2 postage. 30-Day No-Risk Home 
Examination: Money-Back Guarantee. 
To order by credit card call toll-free. Or 
send check or money order to: 

International Coins & Currency 
62 Ridge Street, Dept. 4789 
Montpelier, VT 05602 
Order at 1-800-451-4463 
wwwiccoiruwi ( many more great deals) 4789 



"Tiled of Male PillsN 

That Don't Work?" "«r| 



Say Goodbye to Painful Headaches, 
Worthless Herbal Pills, And All The 
Other Junk That Never Ever Works! 



I New Super Male Pill From Europe 
Works In 35 Minutes And Lasts Up To 




HUM 




TRY IT 1 


: R 




E!| 



24 Hours Now Available In America! 



• Will Not Cause Headaches 

• Will Not Cause Blue Vision 

• Used By Millions With 
No Side Effects 

• Not A Synthetic Drug 

• No Prescription Required 

• Rated The #1 Natural 
Sex Pill In The World! 



Listen To 
What Men 
Are Saying 
About 
Zyrexin! 
Hear Reat 
" No Bu ll Audio 

Testimonials 
At 

Zvrexin.com 



The One That Works 



You can now try the all-natural super sex pill from Europe. It is safe, doctor approved, 
no prescription is required, it is unlike anything you have ever tried, and as it is introduced 
to America you can try it free! This new blockbuster sex pill is called Zyrexin! It works 
in less than one hour and it lasts a full 24 hours! It doesn't cause headaches, feels natural 
- NOT a "drug-like" artificial feeling! It works the very first time you use it. Just take two 
capsules and in about 35 minutes you will have the biggest, firmest, erection of your life! 
What it does to your Erectile Quality is amazing! You will be thrilled, and even stunned, 
with how well it works! Plus, it sky-rockets your stamina and "lasting-ability! 11 

Don't Be Fooled By Worthless Pills! 

Are you sick of ads for herbal pills on TV and in magazines! Most of them are 
worthless. It's true. Just a bunch of lies, tricks, and junk science that never ever work. Do 
other pills work for you but give you a headache? Or have you tried popular American 
pills and they simply don't work for you? Don't worry. Relax and forget them all! Your 
sex life is about to change. It is going to be turbo-charged! Call and try Zyrexin free. 
You will know in one hour why it is the top rated sex pill in Europe, and why men of 
all ages are switching to Zyrexin every day! It is literally taking over the market! 

Don't Take ANY Sex Pill Until You Try Zyrexin! 

Imagine how great you will feel to know you can have sex "on-demand" without 
side-effects, without going to the drug store, with complete and total privacy. Imagine 
how thrilled your lover will be with the "new you." We could talk all day about why 
Zyrexin is the best in the world - but we would rather show you. We can tell you 
man-to-man, you will love it! You risk nothing! So don't miss out. See how it feels, 
how strong it is. Remember, Zyrexin was brought to America to make money and we 
would be foolish to give it away FREE if it didn't work right? Of course. But we know 
once you try it - you will buy it. So, we want you to try it FREE. You simply provide 
$3.95 to help cover the cost of shipping & handling. Your sex life is too important 
to pass on this. So call now! 



GET ZYREXIN FREE! CALL NOW 1-800-301-4027 

Or for more information visit us on the web at www.zyrexin.com 

All Packages sent in a plain package to ensure your privacy. Limit one free per household. 





These statements have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease. Must be over the age 18. 



Male Enlargement Pill! 

100% MONEY BACK GUARANTEE! 

Doctor Approved Pill for Male Enlargement 
up to 5 Inches in A Few Weeks!!! 

FEATURED ON 20/20 TELEVISION. SIZE MATTERS LENGTH 
& GIRTH ARE IMPORTANT. LARGER IS MORE DESIRABLE. 
THE ORIGINAL & WORLD'S LARGEST 
SELUNG MALE ENLARGEMENT PILLS 
WITH OVER 30 YEARS EXPERIENCE 



► A longer thicker enlargement even when you are not 
hard. Because there is more blood flow your penis 'hangs' 
larger all day. You will have bigger, rock hard erections 
when you want them every time. 




HOW LONG WILL IT 
TAKE FOR MAXIMUM 
ENLARGEMENT? 

After a month or two you will see 
a change in length and width. 
After the third month a change 
not just in size but you will look 
firmer and stronger than you 
ever dreamed possible. No other 
pill sold anywhere can give you 
the maximum potential you 
want. You need three to four — 
months, a full 240 pills to grow to 
your maximum potential. 

Discovered by Dr. Dmitri Zorken 
and his research team PRO+PLUS PILLS is a powerful 
natural herbal enlargement formula that increases size, 
stronger erections and maintains your sexual virility. 

WHICH FORMULA IS BEST FOR YOU? 

PRO+PLUS PILLS ADVANCED FORMULA 

Our exclusive advanced formula for men with a form of 
HYPOSPADIAS or small penis since they were young. 
Size now is less then 6 inches and need a guarantee of 
accelerated enlargement to reach a much larger size. 
Can also be used by men larger than 6 inches and need 
a guaranteed maximum penis enlargement. 
PRO+PLUS PILLS ORIGINAL FORMULA 
This formula is for men with a penis size now of 6 inches or 
more and want to be guaranteed maximum enlargement. 

CREDIT CARD ORDERS TOLL FREE 

1-866-765-PILL(7455) fax 1-818-345-4643 
WEB: www.proplusmedical.com 
or www.pluspills.com 



PRO PLUS MEDICAL dept.75PER 
' Box 1835, North Hollywood, CA 91614 
■ Credit Card orders only Toll Free 24 hours 7 days 
1 1-866-765-PILL (7455) Fax 1-818-345-4643 

" Phone and credit card orders specify dept. (shown above) 
] next to address, and product(s) and quantity. 

' □ Check □ M/0 □ Cash □ Visa □ MC □ AMEX □ Discover 



I CREDIT CARD NO. 



EXPIRES: MONTH /YEAR 



1 PRO+PLUS PILLS ADVANCED FORMULA $_ 

1 □ 1 bottle (1 month supply, 60 pills) $80.00 
| □ 3 bottles (3 months supply) $160.00 
1 □ I have ordered 3 or more bottles. 
] SEND FREE 1 bottle - Total 240 Pills 

> PRO+PLUS PILLS ORIGINAL FORMULA $_ 

| □ 1 bottle (1 month supply, 60 pills) $60.00 
1 □ 3 bottles (3 months supply) $120.00 
] □ I have ordered 3 or more bottles. 

SEND FREE 1 bottle - Total 240 Pills 
1 Total Purchase: $ 



8.00 



] CA Residents add sales tax: 

I Shipping & Insurance: 

] □ Rush Service $2.00: 

) Total enclosed or charged: 

) Orders discreetly shipped with UPS or Priority Mail. 

1 Foreign Orders add $10.00 S&H. Money order in U.S. Funds only. 



I SIGNATURE (I am over 18 years old) 



COPYRIGHT ©1996 PLUS MEDICAL. PRO+PLUS PILLS is tradename of PLUS MEDICAL 



We make installing a spiral straightforward. 




Metal Spirals 

from 



•Diameters 
3'6" to ro 1 ' 

•Kits or Welded 
Units 



The best selection, quality, and prices! 

Since 1931, The Iron Shop has enjoyed a reputation for outstanding design and fabrication of spiral stairs. 
Today, we utilize computer-aided technology throughout our production process successfully mixing 
state-of-the-art manufacturing with Old World quality. Offering the largest selection, highest quality, and 
lowest prices in spiral stairs — -we make sure that you get the right spiral to meet your needs, available in any 
height and BOCA/UBC code models. And our spirals are still made with pride in the U.S.A. 



Call for the FREE color Catalog & Price List: 

1-800-523-7427 as* for Ext PS 

or visit our Web Site at www. ThelronShop.com/PS 



Installation Video featuring 
"The Furniture Guys" 



Main Plant & Showroom: Dept. PS, P.O. Box 547, 400 Reed Rd, Broomall, PA 19008 
Showrooms /Warehouses: Ontario, CA * Sarasota, FL * Houston, TX » Chicago, IL * Stamford, CT 



"The Furniture Guys" is 
a registered trademark 
belonging to Ed Feldman 
and Joe L'Erario 



THE IRON SHOP 



The Leading Manufacturer of Spiral Stair Kits 



©2003 The Iron Shop 



Limited Lot! First-Come, First-Served! 

U.S. GOVERNMENT GOL 



PURE GOTO! 

Special Lot Release! 2,500 U.S. Gold Eagles 
Released To Public At Our Cost of $67 Each! 

Authorized by Pres. Ronald Reagan (P.L. 99-185) and 
struck by the U.S. Mint in pure gold, these magnificent 
legal tender U.S. Gold Eagles are the most desirable and 
sought-after investment-grade gold coins in the world! 

Why Are We Giving Away These Pure 
Gold Coins Below Our Actual Cost? 

As a major dealer in collectible and bullion gold coins, 
we stand to benefit from any increase in investment 
interest in gold. And by getting you to buy gold for 
probably the very first time, we increase demand. We're 
building our customer base and making and investment 
in the future of the market. It's as simple as that. 
Act Fast, While Our Limited 
Supply Lasts 

The Morgan Mint is proud to release a special lot of 
2,500 brilliant uncirculated $5 Gold Eagles fresh from 
the Mint at just $67.00 each, only while supplies last. 
Each will be encased in a clear crystalline capsule, to 
permanently preserve its beauty and value. They are 
offered strictly on a first-come, first-served basis. 
Limit: one coin per order. 




Gold has already risen more than 100% 
in last 3 years. Experts predict prices 
may soon soar to $1,500.00 or more! 



THIS IS A RISK-FREE INVESTMENT 
OPPORTUNITY. WE UNCONDITIONALLY 
GUARANTEE TO BUY BACK THE U.S. 
GOLD EAGLE YOU ACQUIRE FROM THIS 
OFFER AT THE ORIGINAL PURCHASE 
PRICE AT ANY TIME IN THE FUTURE, FOR 
ANY REASON, NO QUESTIONS ASKED. 
THUS THERE IS NO RISK OF LOSS, ONLY 
THE POTENTIAL FOR TREMENDOUS 
GAINS IN VALUE OF THESE COINS. 

FOR FASTEST SERVICE, USE YOUR 
CREDIT CARD AND CALL TOLL-FREE 

1-800-414-1198 

Dept.GC118 

Mon.-Thu. 9AM-9PM ET • Fri. 9AM-5PM ET 
Visit our website at 
www.morganmint.com 

THE MORGAN MINT 

Dept GC118 
290 Duffy Avenue, Hicksville, New York 11801 

© Morgan Mint, all rights reserved 



K Update 




ADVERTISEMENT 



What do we really know about the 
mysterious world of the male orgasm? 
Is there a way to scientifically enhance your ability to reach 
a stronger, more lasting, ultimate natural high? Why does the intensity 
and duration of this spectacular pleasure diminish as you get older? A 
stunning breakthrough in biological research begins in the secretive 
world of hardcore bodybuilding. Originally developed to combat the 
severe negative effects of anabolics by bodybuilders, Paravol 
(Ophenafil HCL) is the non prescription formula that heightens the 
intensity and prolongs your sexual ecstasy. The scientific studies started 
with treating the extremely low levels of testosterone that are often the 
problem of bodybuilders — testosterone is the key biological trigger 
that creates sexual intensity in men. Instead of simply adding 
testosterone to the body, Paravol stimulates the body's natural 
production of testosterone and seminal fluid. Double blind clinical 
results on the key ingredient, fenugreek, show a 98.8% increase in serum 
testosterone levels after 8 weeks. The results of this research dramatically 
improve euphoria, intensity and actual duration of the male orgasm. 
Effects were especially dramatic for men over the age of 40 when 
natural levels of testosterone drop. Not only did users experience a 
rejuvenated sex drive, but due 
to Paravol's unique formulation, 
they also enjoyed increased 
stamina, erectile strength, and 
most unique, orgasms that were 
dramatically longer and more 
intense than ones they had 
experienced before. 
And like that, the Male 
Sexual Revolution has 
begun. The increased volume 



Double Blind 
Clinical Results 




After 8 weeks testosterone 
levels climbed by 98.8% 



Important breakthrough in male sexuality 

Science Uncovers 
the Mystery of the 
Ultimate "O" 



How a bodybuilder s problem led to the biology 
behind the world's most intense natural high 



of seminal fluid released during ejaculation caused men to have 
multiple vibrant climaxes and thrilling orgasms that reached a higher 
dimension. Users express the reawakened pleasure and youthful sexual 
appetite that resulted in a newfound confidence in the bedroom; one 
that their partners could immediately notice and appreciate. 
Paravol's results are due to it's patented approach. Its unique ingredients 
target the sources of male sexuality. First, Paravol stimulates 
testosterone production within the body, while also balancing the 
body's estrogen level — the key to enjoying testosterone's positives 
attributes without the negative side effects. Next, Paravol stimulates 
seminal fluid production. The increased ejaculate volume is what 

enables men to experience i 

more powerful and a greater 
number of contractions; more 
contractions mean longer, more 
intense orgasms. This also allows 
for multiple performances, since 
there is a greater supply of 
semen. Paravol also increases 
nitric oxide levels, which results 
in greater blood flow to the 
genitals, hence firmer, longer- 
lasting erections. The beneficial 
science of the nitric oxide is 
based on Nobel Prize winning 
studies that shows that nitric 
oxide helps stimulate circulation 
and blood flow at the body's 
periphery — just where you 
need it. 

Why Choose Paravol Over 
the Competition? 

Quite frankly, Paravol doesn't 
have any competition. That's 
because no other product on 
the market is designed to 
increase the intensity and 
duration of the male orgasm. 
Wouldn't you love to experi- 
ence the world's most intense 
natural high? Be sure that you 
are strong enough and healthy 
enough to reach this kind of 
euphoria. And guess what — 
she will love that too. 

Please consult with your physician before 
taking any nutritional supplements. If you are 
on any medications, check with your doctor 
regarding dosage adjustments. These state- 
ments have not been evaluated by the FDA. 
This product is not meant to diagnose or treat 
any disease. 



Is Paravol™ ( °P henafil HCL) 
Right for You? 




Paravol doesn't just improve 
your sex life — it gives you one 
you never knew existed. We 
are so confident about your 
renewed sex life with using 
Paravol, that if for any reason 
you are not completely satisfied, 
simply return the unused 
portion within 45 days for a full 
refund of the purchase price. 

Call to find out how to 
receive your first month's 
supply free- pay S&H only . 



Code POS-0418 

Please mention this code when you call. 

Call Toll-Free 

800-965-3198 

Order online at 
www.paravol.com 

Palo Alto Labs, Inc 

265 SW Port St. Lucie Blvd, Suite 252 
Port St. Lucie, FL 34984 



INCREASE 
YOUR SIZE 

Increase Her Pleasure 

NATURAL -p SAFE * PERMANEW 




EXTRA™ will increase your 
size dramatically -permanently - 
without surgery, pumps or 
unnatural procedures. 

EXTRA is a clinical strength 
herbal formula that boosts your 
body's hormone levels, 
stimulating growth - on average 
1" to 3" in length and 50% in 
thickness - GUARANTEED. 
:if: Cj ufi her -rthat 
she really wants 
Order EXTRA Today, 
1-JTOI1-381-E46q 



THA 




30 Days EQ Days EG Days IBODays 



ORDER FORM (all orders packaged & shipped discreetly) 
PLEASE SEND ME: 



□ 30-Day Supply.. 

□ 60-Day Supply.. 

□ 90-Day Supply.. 



$62.90 

$115.80 

$168.70 



□ BEST DEAL 180-Day Supply... $327.40 
(With 180-day supply, receive FREE tube 
of EXTRA Gel - an $89.95 Value!) 

Prices Include Shipping & Handling 
Total Enclosed $ 

Make Check or Money Order Payable to: 

G.P.I. Direct • 3645 Marketplace Blvd. #130-255 

East Point, GA 30344 • 1-800-381-6464 

Name 

Address 

City 



.ST_ 



ZIP_ 



Telephone 

Credit Card Number_ 
Exp Date 



□ Visa QMC QAMEX □ Discover 

□ Check or Money Order Enclosed 
www.extratdx.com 



ORGANIZE YOUR TOOLS 
STEEL STORAGE ■= 




w ww, wallcontrol.com 
(770)-723-1251 




don't be Square! 



Now is the time for a Tlmberline Geodesic Dome. Combining vaulted ceilings with natural light, energy 
savings of up to 40% and an affordable building system, Timberline Domes are perfect for any location. 

Our many designs provide an open, spacious feeling with traditional style. With floor plans ranging from 
1,000 to over 4,000 square feet, you're sure to find one to fit your lifestyle. 
A Timberline Dome can easily be assembled by two people without previous construction experience. 
m % In fact, over 90% of our customers assemble the dome themselves. Our patented 

SteelStar Technology and pre-cut, color coded lumber make building a breeze. ^ 

With all these advantages, isn't it time you discovered the great indoors? 
% Our planning package includes color photos, floor plans, assembly 
instructions, pricing and 
technical information. 
Call or send for our full 
color planning package today! 




J@|^ 1-800-DomeHome 

ASQ^^M (1-800-366-3466) 
TIMBERLINE or visit us on the internet at: 
GEODESICS® www.domehome.com 



®4f 

natinn J 



Please Send Me the Following Information. 

□ Planning Package and DVD together $24.00 □ Planning Package: $14.00 □ DVD: $21.00 

□ Check □ Visa □ Master Card □ Discover □ AMEX 

CREDIT CARD NUMBER EXPIRES 

NAME 

ADDRESS 

CITY STATE ZIP 

Timberline Geodesies • 2015 Blake Street • Berkeley. CA 94704 • (800) 366-3466 • (510) 849-4481 



ADVERTISEMENT 



Choose Life 

Grow Young with HGH 



From the landmark book Grow Young with 
HGH comes the most powerful, over-the- 
counter health supplement in the history of 
man. Human growth hormone was first 
discovered in 1920 and has long been thought 
by the medical community to be necessary 
only to stimulate the body to full adult size 
and therefore unnecessary past the age of 20. 
Recent studies, however, have overturned this 
notion completely, discovering instead that the 
natural decline of Human Growth Hormone 
(HGH), from ages 21 to 61 (the average age at 
which there is only a trace left in the body) 
and is the main reason why the the body ages 
and fails to regenerate itself to its 25 year-old 
biological age. 

Like a picked flower cut from the source, we 
gradually wilt physically and mentally and 
become vulnerable to a host of degenerative 
diseases, that we simply weren't susceptible to 
in our early adult years. 

Modern medical science now regards aging as 
a disease that is treatable and preventable and 
that "aging", the disease, is actually acompila- 
tion of various diseases and pathologies, from 
everything, like a rise in blood glucose and 
pressure to diabetes, skin wrinkling and so on. 
All of these aging symptoms can be stopped- 
and rolled back by maintaining Growth 
Hormone levels in the blood at the same 
levels HGH existed in the blood when we 
were 25 years old. 



There is a receptor site in almost every cell in 
the human body for HGH, so its regenerative 
and healing effects are very comprehensive. 

Growth Hormone first synthesized in 1985 
under the Reagan Orphan drug act, to treat 
dwarfism, was quickly recognized to stop 
aging in its tracks and reverse it to a remark- 
able degree. Since then, only the lucky and 
the rich have had access to it at the cost of 
$20,000 US per year. 

Many in hollywood's glamour sets, who never 
seem to age like you or I, have a special secret 
to tell, and even space pioneer and US Senator 
John Glen stays vital with HGH. 

The next big breakthrough was to come in 
1997 when a group of doctors and scientists, 
developed an all-natural source product which 
would cause your own natural HGH to be 
released again and do all the remarkable 
things it did for you in your 20 's. Now 
available to every adult for about the price of 
a coffee and donut a day. 

GHR now available in America, just in time 
for the aging Baby Boomers and everyone 
else from age 30 to 90 who doesn't want to 
age rapidly but would rather stay young, 
beautiful and healthy all of the time. 



The Reverse Aging Miracle 



RELEASE YOUR OWN GROWTH HORMONE AND ENJOY: 



• Improved sleep & emotional stability 

• Increased energy & exercise endurance 

• Loss of body fat 

• Increased bone density 

• Improved memory & mental alertness 

• Increased sexual potency 

• Increased muscle strength & size 

• Reverse baldness & color restored 

• Regenerates Immune System 



• Strengthened heart muscle 

• Controlled cholesterol 

• Normalizes blood pressure 

• Controlled mood swings 

• Wrinkle disappearance 

• Reverse many degenerative 
disease symptoms 

• Heightened five senses awareness 

• Increased skin thickness & texture 




The new HGH releasers are winning converts- 
from the synthetic HGH users as well, since 
GHR is just as effective, is oral instead of 
self- injectable and is very affordable. 

GHR is a natural releaser, has no known side 
effects, unlike the synthetic version and has no 
known drug interactions. Progressive doctors 
admit that this is the direction medicine is 
seeking to go, to get the body to heal itself 
instead of employing drugs. GHR is truly a 
revolutionary paradigm shift in medicine and, 
like any modern leap frog advance, many others 
will be left in the dust holding their limited, or 
useless drugs and remedies. 

It is now thought that HGH is so comprehen- 
sive in its healing and regenerative powers that 
it is today, where the computer industry was 
twenty years ago, that it will displace so many 
prescription and non-prescription drugs and 
health remedies that it is staggering to think of. 

The president of BIE Health Products stated in 
a recent interview, I've been waiting for these 
products since the 70's. We knew they would 
come, if only we could stay healthy and live 
long enough to see them! If you want to stay on 
top of your game, physically and mentally as 
you age, this product is a boon, especially for 
the highly skilled professionals who have made 
large investments in their education, and 

I experience. Also with the failure of Congress to 
honor our seniors with pharmaceutical coverage 
policy, it's more important than ever to take 
pro-active steps to safeguard your health. 
Continued use of GHR will make a radical 
difference in your health, HGH is particularly 

| helpful to the elderly who, given a choice, 
would rather stay independent in their own 
home, strong healthy and alert enough to 
manage their own affairs, exercise and stay 
involved in their communities. Frank, age 85 
walks two miles a day, plays golf, belongs to a 
dance club for seniors, has a girl friend again 
and doesn't need Viagra, passed his drivers test 
and is hardly ever home when we call - GHR 
delivers. 

HGH is known to reverse Hemorrhoids, 
Autoimmune Diseases, Macular Degeneration, 
Cataracts, Fibromyalgia, Angina, Chronic 
Fatigue, Diabetic-neuropathy, Hepatitis C, 
Chronic Constipation, High Blood Pressure, 
Sciatica, helps Kidney Dialysis, and heart and 
stroke recovery. 

For more information or to 
order call 877-849-4777 
www.biehealth.us 
©copyright 2000 



This program will make a radical difference in your health, 
appearance and outlook. In fact we are so confident of the 
difference GHR can make in your life we offer a 100% 
refund on unopened containers. 



1-877-849-4777 



A PRODUCT OF 
GLOBAL HEALTH 
PRODUCTS 



www.biehealth.us 

BIE Health Products 
3840 East Robinson Road 
Box 139 
Amherst, NY14228 



DIV 2037839 ON 



These statements have not been evaluated by the FDA. 




ATHENA PHERO 

unscented cologne/ aftershave additive 



V Joseph (Ml) "Fabulous product. I was 
shocked when I first got it and tried it. I had read 
on the internet, everything on your web site. You 
know, you hear all kinds of things about 
pheromones and don't know what to believe. But 
you guys were very well respected, you have 
gone through the studies, you did the double 
blind studies. You did the research! A long 
time ago, I learned, you get what you pay for. Well 
even so, I was shocked at how well 10X works. 
You have a fabulous product. I am married and 
am with my wife only. Well within 5 days it was 
amazing. The affection level went up 20 fold. 
I am so grateful to you Dr. Cutler. Thank you so 
much for your research!" 

V Jacques (LA) "I am a physician, read about 
your study in the Medical Tribune, and have been 
buying ever since. It's really a fine product." 



ATHENA PHEROMONES: 
The Gold Standard ^61993* 



Created by Winnifred Cutler, Ph.D. in biology ■ 
I from U. of Penn, post-doc at Stanford. 
1 Co-discovered human pheromones in 1986 

(Time 12/1/86; and Newsweek 1/12/87). 



athenainstitute.com 



Athena 10X is designed to enhance your 
sex-appeal. Vial of 1/6 oz. added to 2-3 oz. of 
your cologne or aftershave lasts 4 to 6 
months, or use straight. Contains synthe- 
sized human sex-attractant pheromones. 
Effective for 74% in 8 week published scientific 
study. Not guaranteed to work for all, since body 
chemistries differ, but will work for most. 
Cosmetics not aphrodisiacs. 
Not in stores. Call (610) 827-2200 - Order online 

or send to: Athena Institute, Dept PSdy, 
1211 Braefield Rd. Chester Springs, PA 19425, 

fPlease send me vials of 1 0X for men @$99.50l 

and/or vials of 1 0:1 3 for women @$98.50 

| for a *total by: □ money order □ check 



□ Visa,M/C,Disa_ 

I exp sign 

I to: Name 



(*PA add 6% tax. Canada add US $7.50 Der vial) 



Farm • Industrial* Commercial • Institutional • 
Mini Warehouses • Hangars • Storage 

Shipping 
Locations 
Nationwide 




CONSTRUCTION 
VIDEO AVAILABLE 



25 Year Warranty on Roof & Walls 

Prices F.O.B. Mfg. Plants; 
Seal Stamped Blue Prints; Easy Bolt Together Design. 

SPECIAL PRICES INCLUDE COLOR SIDES 
& GALVALUME ROOF - Local codes may affect prices 

60' x 100' x 16' $24,985 

80' x 100' x 16' $32,250 

*100'x 150' x 16' $55,485 

(*Clear span Model) 

Arena Special (roof & frame) 
100' x 100' x 14' $32,490 

VISIT OUR WEBSITE 




STEEL BUILDING SYSTEMS 

Fax: 940-484-6746 email: info@rhinobldg.com 
Website: http://www.RHINOBLDG.COM 

Toll Free 1-888-320-7466 



-Since 1941 
THE ORIGINAL 



WOODMAN'S ^ PAL 8 

BOYERTOWN, PENNSYLVANIA MADE IN USA 

• Ideal Personal/Business Gift! 

• Handcrafted in PA since 1 94 1 

• Brush Axe - Sickle Hook 

• Clear Brush/Prune 
Landscape/Blaze Trails 

Landowners 
Sportsmen 
Campers 



Free Information - Dealers Welcome 



1-800-708-5191 mf/9 5 

www.woodmanspal.com 




STORAGE WITH STYL 
Aluminum Garage Cabinets 




Toll free 
868-343-4463 



IFVi 

• '..V . • ' ■ i. n ■'• " 

www.modulinegafage.com 



Complete Collector's Set of 
1943 Wartime Steel Cents! 

As an emergency measure in World War II, all 1943 U.S. cents 
were struck in steel instead of copper - which saved over 10 million 
pounds of copper for the production of ammunition and war machines. 
Issued only in 1943, the Steel cents are now in great demand among 
collectors. . . for the coins are unique in U.S. history, and they are 
precious reminders of America's heroic effort in the Second World War! 
For a limited time, Littleton offers you a complete set of 1943 
reprocessed Steel cents (including one coin from each mint that ; 
made them - Philadelphia, Denver and San Francisco) for only § 
$2.00, a savings of over 45% off the regular price of $£&5 (limit 4 sets). 
You'll also receive our fully illustrated catalog, plus other fascinating coins from our 
Free Examination Coins-on-Approval Service, from which you may purchase any or 
none - return balance in 15 days - with option to cancel at any time. Satisfaction 
guaranteed - don't delay. 

FREE GIFT! 




LittletonCoin.com/specials 

Full 45-Day Money Back Guarantee of Satisfaction 
Over 60 Years of Friendly Service to Collectors 



Order now and also receive 
the NEW Uncirculated 2007 
Montana Quarter - absolutely FREE! 




Historic One-Year-Only Coins 

[71 VP Q I Please send me the 1943 reprocessed Steel Cent 
\ v f I LD1 Set (limit 4). Plus, my FREE Uncirculated 2007 

Montana Quarter (one per customer, please) . 
Method of payment: □ Check or Money Order enclosed 
□ VISA □ MasterCard □ American Express □ Discover Network 
Card No. Exp. Date /_ 



How Many (limit 4 sets): 

Total Cost at $2.00 each: $ 

Shipping & Handling: $ FREE! 

Total Amount: $ 



Please send payment to: 



Address . 

City 

E-Mail_ 



. State_ 



. Zip _ 



Order Deadline: 12:00 Midnight, June 1, 2007 



Littleton 

Coin Compan y 

Dept. 7KT406 

1309 Mt. Eustis Road 
Littleton NH 03561-3737 

A special offer for neiv 
customers only . . . 




Gel slFJffifilnMS itHeaj- 

$129 A MONTH 

PDA A fWF CATALOG 



BUY IT, BUILD II DRIVE IT. 



OLUFELV THE LARGEST HEPLICAfl COMPANY IN THE 



. M(#1)J| '6Siri* 



FN diii mom at 1i easts P com 




The Best Way To 
Protect Yoor Investments! 



These Prices Won't Last Jjut Your Steel Building Will! 

* Durable Protection 

* Factory Blueprints 

* Factory Direct Prices 1 
•100% American Made" 



U.S.Buildings 

usbuildingsdirect 




Dealerships AvailableS* 
^ ww.IBSdealers.com \- 



SAVE THOUSANDS ON SELECT SIZES 

20x30 • 25x34 
30x60 • 50x150 

Additional Sizes Available 



Call Now for mom information! 

1-800-463-6062 




800-341-7007 



ARE YOU A 
MAMA'S BOY? 




MOTHER'S DAY IS MAY 13TH 



Be original this year, send your mom or wife the 
Creative Alternative to Flowers-a Bear-Gram 
gift! Over 100 Bears, each delivered with 
gourmet candy and a card with your personal 
message in our famous gift box. 



SHE'LL LOVE IT! 

VermontTeddyBear.com 

1-800-829-BEAR 



OVERNIGHT DELIVERY GUARANTEED 





WORLD'S MOST POWERFUL HANDHELD LASERS! 





i 


^ Aries-150 igniting a match! 



FEATURED PRODUCT 




A 



WILL BURN THROUGH ELECTRICAL 
TAPE, LIGHT A MATCH, ETC... 

> 50mW to 175mW models available** 

> Heat sink for Continuous operation 

> 75mW USD 379.00* 

> 150mW USD 689.00* 

*see website for current specials 
**while quantities last 




WORLD'S MOST POWERFUL BATTERY- 
OPERATED HANDHELD LASER! 

> 300mW to 450mW models available** 

> Up to 650mW peak output power! 

> Fan cooled- for continuous operation 

> TTL Modulation, AC adaptor avail. 

> 300mW USD 1389.00* . 

> 400m W USD 2989.00* "^^£^1 
*see website for current specials 
**while quantities last 



5X BRIGHTER THAN A RED POINTER! 

> 5mW green beam visible in darkness 

> (1 ,3) Lyra Series USD 79.00* tf.OO* 

> (2) Lyra-F w/focusing optic USD-89tO0- 

> (4) Galileo (click-on/off) USD 89.00* 

*see website for current specials 



BLUE AND YELLOW LASERS! 

> Newly developed technology 

> 2mW Yellow USD 299.00* 

> 2mW Blue USD 489.00* -899r60- 

> 5mW Blue USD 689.00* 44- 99.00 - 

*see website for current specials 



LASER POWER 


VS RED LASER POINTER 


CAPABILITIES 


5mW GREEN 


5 times brighter 


beam visible in dark 


75mW GREEN 


75 times brighter 


burn through electrical tape 


150mW GREEN 


150 times brighter 


light a match, burn paper! 



sales@laserglow.com www.laserglow.com 1.416.729.7976 
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Fight 
Friction! 

When it comes lo increasing 
fuel mileage and extending 
the IKe of your engine stop 
using those old, worn-out 
products, T&arn up with 
new concentrated formula 
MPT Engine Treatment. 
Also available In manual 
transmission formula. 

Visit us online at 
mptindustries.com 



i 



MPT 



Far At\Jgti 
and Cqp?L- l 
Engine* 



£| MPT Order Toll Free 
p JIKlloli 800-351-0605 

= || spyoutlet.com 



Spy pinhole cameras • hidden video 
spy software • bug detectors • phone tap 
detectors • 48 hour telephone recorders and 

more!! Printed catalog, send $5 00 to 
SPY OUTLET 2468 Niagara Falls Blvd 
Tonawanda NY 14150 (716) 695-8660 



NEW... Covert Magnetic Vehicle Tracker 

installs in seconds, view real time via internet $399 0t 



Spoil her 

A this Mother's Day! 




Send your 
Mom or Wife a 



Irani 




FREE 

with every order 

• Organza hatbox 

• Lavender sachet 

• Do Not Disturb sign 
. • Personalized 

gift card 



1 



Mother's Day is May 13th 

E Overnight Delivery Guaranteed! 
|amagrain.coii[i 
J 1-800-GIVE-PJS 



HIGH TECH 
BEAN BAG 
FURNITURE 




)UNGE. 1866 340 SUMO 



MEN'S WIDE SHOES 



EEE-EEEEEE, SIZES 5-15 

FREE catalog <6* 
200 styles " 




HITCHCOCK SHOES, INC. 

Dept. 46E Hingham, MA 02043 
1-30O992-WIDE www.wideshoe5.com 



Swim at Ho 



til 




Exercise & Therapy Pools 

Now you can swim for miles without 
moving an inch. Ideal for 
swimming, water aerobics 
training, rehabilitation 
and fun. 




The 8' x 15' Endless 
Pool® fits into existing"" 
spaces such as basements, 
garages, decks and patios. No 
crowded pools, no heavy chlorine, no flip-turns. 

Already own a pool? Ask about the FASTLANE 

by Endless Pools, Inc. 

Call for a FREE DVD or Video: 

800.233.0741 ext. 5619 
www.endlesspools.com/561 9 



with Badge-A> 

Expand your profitability with buttons 
you create for your customers. 
Buttons cost less than 16$ to 
make and can be sold for $1 or 
more. Your Starter Kit is only 
$29.95 and contains 
everything you need to 
get started. Request j£Z?t 
your FREE catalog ^ 
or order today! 

www.badgeaminit.com 




mm 



Badge-A-Minit, Dept. PS507, 345 N. Lewis Ave., Oglesby, IL 61348 



SO" 



Automatic Door Opener .www-^pJorjom 

-Avoid [Serins from Public 

Washroom far qml* 
- Dpftrt and dfria I l a: dear 

lUtom ill cully. Easy to I rata H 
. Ideal Far: Rcstati rnnEs, hfnCcIs, 

Hospitals, Clinic*. OffieeB, 
USRP from U SS 320 00 only 
1-905-456-8883, Fax: 1 -9Q5^45fi^ /B1 9 



Gas and Electric Powered Bicycles 
Adult, Tricycles and Coversion Kits 



mm 



www.fiveflagsmotorbikes.com (850) 941-2080 | 



ffiSlffih FUTURE STEEL BUILDINGS 



FACTORY-DIRECT WHOLESALE PRICES! 




call for your 
FREE Catalog! 

1-800-668-5111 
ext. 1508 



AMERICAN MADE 

ILDING! 




Maintenance Free! 
Easy, Do-It- Yourself Construction! { 
Coloreo Steel Enowalls Available! 



p Call for a FREE "16 page brochure! 

Steel Buildings 1-800-547-8335 




HERITAGE 

BUILDING SYSTEMS® 

Established 1979 

A Built to Last 

40' x 60' x 12' - $10,294 

Since 1979 Heritage Building Systems has been 
dedicated to providing the finest-quality, pre-engineered 
steel structures at the lowest possible price. 



1 .800. 643. 5555 

www. heritagebuildings.com 
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White LED Light Bulbs 

Save 90% On Lighting Bill \|F// 

Reading, Accent & Outdoor ^fmm 
1 20V or 1 2V • Standard Base * U % 



^ ccrane.com • 800-522-8863 



2 SEAT BIKE 

DRIVES LIKE A CAR 

• Easy to Pedal 

• Multi-Speed 
•1,2 &4Seaters 

• Optional Electric Motor 

1-800-974-6233 Ext. 5786 • www 4wc.com/5786 
MirtiiPhJ # f£tw% Dept. b/bb • izb unoaaes Lane 
■IlimiW^ Mill Hendersonville, Tennessee 37075 




FREE BROCHURE 



[ 



AIR, SPACE & OUTERSPACE 



] 




AIRPLANES, AIRSHIPS 
AND HELICOPTERS 
CATALOG ONLY: S2 



u i illy lr 1 1 li'.mI :>j.i i s IrlL-. 
Zl-Jt! A S1 . G eor ci* Ave 
Saskatoon, S K STM -OK 7 CAN A DA 



[ 



AUDIO, VIDEO & FILMS 



] 



CnrtcflfreW.ca-m: H In customer support - flrrrataewB 



Free Catalog 

Discover ihE difference 
- riu^e selection, debited 
info and legendary service. 
Call for your free catalog 

1-800-319-0159 

www.crutchfield .coirl/psc 1 




CRUTCHFIELD 

Die test gear and guKtanoe for 32 yew 



AUDIO, VIDEO & FILMS 



] 



Micro Wireless Camera 



World s smallest wireless video 
camera. Visit us online for this and 
other amazing products like... 
R/C aerial video systems, 
micro cameras, video transmitters, 
spy gadgets and more. 

www.microcameras.com 



[ 



AUTOMOTIVE 



] 



AMSOIL SYNTHETIC LUBRICANTS. BUY DIRECT, 
Register to Buy Wholesale. FREE CATALOG. 
1 -888-826-1 1 66. www.synthoils.com 

Engine Seized in Storage? You can do it yourself? 
www.enginerelease.com Best Penetrating Oil Ever! 



it , M 

" \ ft 


P0WERT00L BATTERY RE-CELL 

Send us your dead batteries, 
enclose a check/money order, 
we rebuild and send back in two 
weeks. Any brand, 12-18 volt, 
$35 each. Longer run-time!! 

www.voltmanbatteries.com 


320 N. Mulberry St., Dept. PS206 
Mansfield, OH 44902 
419-526-1570 
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BEER & WINEMAKING 



] 



WINEMAKERS - BEERMAKERS. FREE CATALOG. Since 
1966. 1-800-841-7404 KRAUS, BOX 7850-N, Independence, 
MO 64054 . www.eckraus.com/offers/n.asp 
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BOATS & EQUIPMENT 



] 



Rettey Pontoon Cruisers 

You haven't seen a boat like this. 

This new model has a sportier look 
and more uncluttered deck space. 
Available in kits or assembled. 
Learn more online or call for 
free information 800-722-4331 
www.rettey.com 

Rettey Corp POB 261 Dept 310 Colchester, IL 62326 
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BUSINESS OPPORTUNITIES 



] 



$3000. CHECKS DELIVERED TO YOU. No selling, or calling. 
Register now: http://www.3kin20days.com 

$400 WEEKLY ASSEMBLING PRODUCTS from home. For 
FREE INFORMATION, send SASE to: HOME ASSEMBLY-PS 
Box 21 6, New Britain, CT 06050-021 6 

SUSPENDERS WITH PATENTED NO-SLIP CLIP. Free 

Catalog 800-700-451 5 . www.suspenders.com 



OWN A MACHINE SHOP 




• Easy to use - No 

experience 
required. 
= • Versatile - Fix or 
make almost any- 
thing. 

• Affordalbe - 6 
models starting 
at $995. 

• CNC Compatible 

Do It Yourself on a Smithy Lathe*Mill*DriH! 

"I can fix 'most anything. I don't know how I lived without 
my Smithy. It paid for itself in no time." 



GUARANTEED To pay for itself! 



1-800-476-4849 

Or Visit us at www.smithy.com 



FttB 

Mo Kit . 
\ Call Today! \ 



[ 



] 



BUILDINGS 



AND PRICED TO SELL... 




Compare our everyday 
nice for our 25'x40' 
wilding: 

4,990 

FRONT END OPTIONAL 

• EASY DO FT YOURSELF • 30-YEAR WARRANTY 
• 100% USEABLE SPACE 

Many sizes, shapes & applications! 
Tough, rugged building - lasts! 
Heavy gauge Galvalume steel 
Easy to finish trussless interior 
Totally maintenance free! 

4 I ■ |^ B . STEEL BUILDINGS GO FACTORY DIRECT 

PIONEER 800*68-5422 

www.pioneersteel.com FCTreTT»iJT?jTT7TiTirMTTTTiT»iT»Tmw 



Your dream workshop! 2 weekends! 2 friends! 




A MIRACLE TRUSS pre-engineered steel building and some 
help from friends or family is all you need to construct that 
workspace you're been wanting. 



• Do-it-yourself assembly — 
no skilled labor or heavy 
equipment required. 

• Includes steel frames, endwalls, 
sheeting, hardware, trim and 
complete assembly instructions. 



• Variety of sizes (widths 
from 24' -110'), styles and 
19 contemporary colors. 

• Unique steel web-frame — 
accommodates standard wood 
sizes & finishing materials. 



Other sizes available "Bunding codes 

. . ... . . in CA & FL may 

with similar savings! affect prices. 



now! bave 



1 -866-207-8641 

www.miracletruss.com 
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BUSINESS OPPORTUNITIES 



] 
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COINS & NUMISMATICS 



] 



RARE COIN INVESTMENTS. Our clients DON'T LOSE 
money! FREE brochure. DENKO 1 -800-61 3-71 48. 



[ 



DO IT YOURSELF 



] 



www.Amazing1 .com 



jh powered visible green burning 
fs! 




WGR60 - More than 60mw - Class 3B $239.00 

LAPNGR120 - More than 120 mw- Class 3B $475.00 

LAPNGR165 - More than 1 65mw - Class 3B. ... $675.00 

30" Spark Tesla Coil a " 

BTC4K- Kit... $999.95 BTC40 Assmbld.. $1299.95 
Smaller 12" Spark Tesla coll 

BTC3K -Kit.. $399.95 BTC30 Assmbld..$499.95 A - , 
See these coils in action on website J ^3± 1 

Laser Window Bounce Listener 

"Listen in" without premise access 
Electronic modules require packaging 

LWB9K - Kit of modules $299.95 

LWB90 - Assmbld modules. ...$499.95 — — ^ 

2000 Volt Fish Stunners «A 

Use programmed pulses to bring fish to 
the surface for ID and relocation . ✓"''^Sr^^V 

FISH80 -600 volt Assembled $184.95 

FISH90 - 2000 volt Assembled $349.95 rentals available 

Ion Ray Gun W i 

Experiment using space agetechnologyjl 
Emits high energy ions with adjustable 
control, battery operated ™ 
IOGHP1KKit....$179.95 IQGHPIO. Assmbld $249.95 

Intrusion Pain Field 

Detects an intrusion and generates a wall of ■l ^lMW 

intolerable pain. Good for home or shop 

PPG100 - Ready to Use(minorinstallation) $249.95 

Negative Ion Generator 

New concept uses ion powered rotor to 
generate copious amounts of ions. 
NIG30 - Assembled $39.95 

Laser weapons, Ion ray guns, Rail and EMP guns, Ultrasonic 
defense, Tesla, Anti gravity, High voltage, Plasma ++Much more 
Free catalog on web or send $2.00 to: 
Information Unlimited 

PO Box 716, Amherst, NH 03031 Email:sales@amazing1 .com 
Orders: 800-221-1705 Info: 603-673-473U l-ax: BU3-B/2-S4UB 



[ 



EDUCATION & INSTRUCTION 



] 



You Can Understand Economics! 



Ten-lesson course illuminates today's baffling problem 

Tuition-frcc — small charge for materials. c 

r 

Henry George Institute Aj 

121 East 30th St., New York NY 100 16 - "f^f 



l WWVJjjfjJJ/lflJfjfJi'IJfJ.lJj'IJ 
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ELECTRICAL SUPPLIES 
& EQUIPMENT 



] 



CONDUCTIVE SILVER EPOXY, Paint, Pens, Conductive 
carbon paint and tapes, www.semsupplies.com. 
301-975-9798 (M-F) 



CoolFlashLights.COM -- HUNDREDS OF 
FLASHLIGHT CHOICES. AVIATION, CAMPING, BOATING. 
LED'S, HOME AND WORK. 
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FINANCIAL 



] 



1-800-403-1085. MONEY PROBLEMS? Guaranteed help 
now. Free call now. 1-800-403-1085 



[ 



FLOORING 



] 



DIY FLOORING. Hardwood, Laminate, Ceramic, Carpet. All 
major brands with nationwide shipping. DON'T PAY RETAIL!!! 
(866)705-1 340 or flooring2you @ hotmail.com 



[ 



GAMES. TOYS & MODELS 



] 



Over 150 Working Steam Toys, 
Stirling Hot Air Engines and 
Collectible Tin Toys. 

Kits or Assembled From $74.21 



tH m *<• ] M ;1 i »m H 



CATALOG IS REFUNDABLE WITH ORDER 
YESTERYEAR TOYS & BOOKS INC. 

DEPT. PS7»BOX 537, ALEXANDRIA BAY, NY 13607 




1 -800-481 -1 353 www.yesteryeartoys.com 
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GARDENING & LAWNCARE 



] 



Plug-N-Play Hydropanic Growing Systems! 
Grow HUGE plants INDOORS ALL YEAR LONG! 
Free brochure & video Grow Guide! 

www.slsheds.com 

Sunlight Solutions * 2718 Stenzel Rd., N.T., NY 1412Q 



[ 



HEALTH & FITNESS 



] 



NAME BRAND HEARING AIDS 
60% SAVINGS 



• All Makes & Models • Free Catalog 

• Ranging from Analog to Ultimate Digital 

• 30 Day Home Trial • 40 Yrs Experience 



Lloyd Hearing Aid 
1 -800-323-421 2 www.lloydhearingaid.com 



[ 



INVENTORS & INVENTIONS 



] 



ATTENTION INVENTORS! 

Never send ideas to strangers! 
Learn affordable protection/marketing 
method. Nonprofit Organization. 
Free Information: 1-800-846-3228 
www.inventassist.com 



InventHelp(sm), America's leading invention company, helps 
try to submit ideas to industry. Patent Services. 
1-888-439-IDEA. 



INVENTORS: Free information tells how to offer your 
invention for sale or license. Kessler Corporation, 53 years. 
800-537-1133 ext15. www.kesslercorp.com 
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INVENTORS & INVENTIONS 



] 



PROTECT YOUR INVENTION with easy to use SOFTWARE 
PATENTPRO 1-888-472-8776. WWW.PATENTPRO.US 

S.E.L.L.® YOUR IDEA! Free info: Patents, Licensing, 
Marketing, Professional Prototypes. 800-451-1326. 
www.harshawresearch.com 



Product Ideas and Inventions Wanted. Call 1-800-54ideas for 
complete confidentiality kit. Free Information. 



DEAL DIRECTLY WITH 
REGISTERED PATENT AGENT 

and qualified U.S. Patent Office Examiner. 
DON'T BE FOOLED BY PHONIES. Free Patent 
Information - "Patent, Develop, Market Your Invention". 
Richard L. Miller, 1 2 Parkside Drive, Suite-N, Dix Hills, 
NY I 1 746-4879. (631)499-4343, 1-800-242-9853 
http://WWW.PTO-AG.COM 



[ 



KITES 



] 



KITES! 



Since 1980, we've made it our mission 
to fly and sell the best kites in the world. 
FREE color Catalog with hundreds of kites, 
flags, windsocks and spinners,or shop online at: 

www.IntoTheWind.com 



1408-P Pearl St., Boulder, CO 80302 • (800) 541-0314 




[ 



LOANS 



] 



UNSECURED LOANS $5,000 - $150,000 pre-approved same 
day nationwide. No collateral required. Any personal or 
business purpose. Startups welcome. www.AmOne.com/ps 
800-603-9813 



[ 



MUSICAL INSTRUMENTS 



] 



DEERING BANJO COMPANY. QUALITY BANJOS from $438. 
American-made. FREE CATALOG: Banjos, 
(800)845-7791 www.DeeringBanjos.com 
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NEW PRODUCTS 



] 



NEED SUPER SOUNDPROOFING? 

Materials For Home, Planes, Boats, Cars! 
FREE BOOKLET! 



1 -888-942-7723 www.soundproofing.org 



CAD 

LOADER 



Buy Plans & Video. 
Build for under $700 with 
available Kits for your garden 
tractor. No machining. 

www.CADDlans.com 



Build It Yourself 
Front End 
Loader 



Free 

Brochure 




Design in use over 10 yrs. 
P.O. Box 606, Dept. S • Daleville, VA 24083 ■ 1-800-81 7-5267 



SUBSCRIPTION INQUIRIES 

For subscription or delivery problems or change of address, 
please contact: Popular Science P.O. Box 60001 Tampa, FL 33660-000 
Phone: 800-289-9399 Web: www.popsci.com/subscribe 
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NEW PRODUCTS 



] 




CHROME ANYTHING! 



NOW you can chrome WOOD. PLASTIC, METAL, 
even CERAMIC with no special equipment required 



SEEING 




Get your sample at www.afsacorp.com 

or by phono at (323) 581-5200 S&aFrnirror finrsh 




Stop Floor Squeaks! 



Squeeeeek No More® and Counter Snap™ are easy solutions to a 
common problem, floor squeaks. The Squeeeeek No More® kit has 
won numerous awards and is available through many fine retailers 
and catalogs. The Counter Snap™ has been demonstrated on TV. 
and is available through many catalog stores and retailers. 



fV 



The Squeeeeek No More® kit 

stops floor squeaks from above the 
floor by going safely through the 
carpet. Tool to find joist is included. Call 800-459-8428 or visit us at 



The Counter Snap™ kit 

stops floor squeaks in hardwood 
floors. The screws are designed to 
r .squeaknomore.com snap 1/4 inch below the surface. 



[ 



OF INTEREST TO ALL 



] 



FREE OUTRAGEOUS CATALOG Fake Callerid, Spying, 
Electronics. TIC, PO Box 876 Hurst, TX 76053 
www.theinformationcenter.com www.spoofcom.com 
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PLANS, KITS & BLUEPRINTS 



] 



Go 20+ mph for 20 miles without pedaling! 
mhthe fPt Com P lete Electric Bicycle 
blh^j^/^ Conversion Kits 

,rt $249.00! 



WWW. WE EI_ECTRIFIED.com 

Toll Free: 1-866-573-7042 



Mention this ad and take 
$50 off the price of our 
36V, 600 watt BL36 Kit! 
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POND & LAKE MANAGEMENT 



] 



LAKE OR POND? Aeration is your 1st step toward improved 
water quality. Complete Systems $169 - $369. Waterfall? - 
11,000gph Water Pump only 3.6 amps! 2 yr. warranty! Just 
$399.95 www.fishpondaerator.com 608-254-2735 ext. #3 



[ 



REAL ESTATE 



] 




Re trait inttha 
Heart of the West 



Montana * 
Wyoming land 



Many pr&pertfes and sizes avmtabte. 

35 tfcres slyrliny m\ S29,5flD FREE Information 

1-800-682.8088 

www, roc ky mo u nta i ntim b e r lartjs . com 
Rocky Mountain Timber lands 



i 



Popular Science reserves the right to refuse any advertising 
order. Only publication of an advertisement shall constitute 
final acceptance of an order. Publication does not constitute 
an agreement for continued publication. All orders are sub- 
ject to the applicable rate card, copies of which are avail- 
able upon written request sent to the address provided. 
Popular Science, 2 Park Avenue, New York, NY 10016 
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REAL ESTATE 



] 



GOVERNMENT LAND 

US CITIZENS ONLY 



20-160 acre claim program still available, get yours for $20 
government fee, in AK, AZ, AR, CA, CO, ID, MT, NV, NM, OR, 
UT, WA, WY. For complete, step-by-step package including 
maps, telephone helpline, filing forms, etc. send $20; or for 
more information send $3. PUBLIC LANDS TITLE, PO Box 
2945-PS Port Angeles, WA 98362-0336 (this is not 
Homesteading, it's much easier and only costs $1 . per acre). 
http://www.governmentland.com 



YUCATAN FISHING RENTAL 

Isla Holbox - 2 hours NW of Cancun Airport 
3br, 2ba, kitchen, on beach, sleeps 8 
Grides - Translator - Transportation - Housekeeper - Cook Available 

email address: usblues607@aol.com 
web addresses: www.holboxvacationrental.com 




Tarpon • Cobia • Red Snapper • Grouper • Snook 
Sea Trout • Permit • Barracuda 

Windsurfing • Kiteboarding • Swim W/Whalesharks • Sit on Beach 



[ 



SCIENCE & PHYSICS 



] 



EXOTIC METALS - COINS - ELEMENT SAMPLES - 
COLLECTIONS - DISPLAYS Gallium, Osmium, Yttrium, 
more! www.elementsales.com Catalog 508-728-9074 

SURPLUS SHED. Surplus optic and electronic bargains for 
fun hobby, education, or profit. Free catalog. 610-926-9226 
www.surplusshed.com 



TESLA COIL SCIENCE PROJECT 25,000 Volts continuous 
electrical arc easy planswww.primeline-america.com/science 
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TELEVISION 



] 



ELIMINATE DVD COPYGUARDS! Copy your DVD's. 
Improve Picture Quality, www.iheats.com 

FREE Digital Satellite TV with any dish. 574-233-3053 
www.rcdistributing.com 



Satellite TV. 4DTV. C-band. Free-to-Air. Ku-band. DISH. 
DIRECTV. We've got replacement parts, upgrades, systems. 
Free Catalog. 800-334-6455 or 218-739-5231/ 
www.skyvision.com 



[ 



WATER PURIFICATION 



] 



MAKE PURE WATER & S A V E $$$- NEW REVERSE 
OSMOSIS with TDS meter, Whole house filters, 
Replacement Filters for most brands, FREE CATALOG 
1-888-295-9436, info 1-888-633-7972 
www.FilterDirect-water.com www.WaterGeneral.com 



KITCHEN APPLIANCE 



GUARANTEES PURE WATER 

IS A HOAX!!! 



m 

FREE INFO: 1-800-433-9553 l ( | ^ 
wwwjohnellis.com ^ 

fWATERWISE PURIFIERSk^^ 

[Water 



Guarantee Purest 



FREE Waterwise Catalog 
1-800-874-9028 

www.waterwise.com 
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SECURITY & SURVIVAL 



] 



"Who Else Wants To Sell Stun Guns, Mace, Knives, 
Pepper Sprays, Diversion Safes, Advanced Tasers, 
Voice Changers, Personal Alarms, Hidden Cameras, 
Spy And Surveillance Equipment From The Largest 
Wholesale Dropshipper With The GREATEST Selection 
Of Non-Lethal Self Defense Products In The USA?" 

If you said "ME!", then please order our Wholesale Kit now for $5.00. The 
Wholesale Kit includes both our 24-page Self Defense Products Catalog and 40- 
page Hidden Camera and Spy Catalog and our Confidential Wholesale Prices. 

WE CAN ALSO BUILD YOU A TURNKEY WEBSITE FEATURING ALL OUR PRODUCTS 

Don't wait. .call our 24-hour recorded message line (321-978-0232) right now to 
order your wholesale package. Or, fax your order to (904) 720-0651 . Or, visit our 
web sit e www.tobd.com to order online. Or, mail your check, cash or MO to: 
Safety Tech nology7T867 Caravan Trail #105, Jacksonville, FL 32216 
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THE FUTURE THEN 




OCTOBER 1967 

The Rail Car 



This train-automobile hybrid was an early vision of the self-driving car 

The system was "rapid transit combined with the convenience of the automobile," we 
wrote. Designed at the Cornell Aeronautical Laboratory, the "Urbmobile" would be both 
a regular auto you could drive around town and a personal trolley car that would connect 
with a regional track for a traffic-free commute into the city. Once the car linked up with 
the electric track, an automated control system would take over, allowing you to read the 
newspaper or even take a nap on your way to the office. Although the Urbmobile never 
got beyond the planning stage, a driver-free car is no longer a futuristic fantasy. For the 
latest on self-driving vehicles, see page 58.- kath ERIN E RYDER 



The '68 CARS -We Pick 13 Winners 



Popular How You'll "Drive" 

Science the amazing 

URBMOBILE 




THE GREAT UFO PROBE- 


Can You Trust the Upcoming Condon Report? 


SELECT YOUR- 


1 MAKE YQUft- 


* SB Outboard 


■ Provincial Desk 


■ f 2fl Camera 


■ Deep.Hole Drill £ * Battery Charge r 


* N&w Chain Saw 


* Lock- Up Gun Cabinet 



OTHER STORIES FROM THE 
OCTOBER 1967 ISSUE 








A HAIR-RAISING RIDE 

"If an outfit called Vodon Industries 
of New York has its way, motorists 
will be combing their cars instead 
of washing them," we said of this 
yak-like car cover, which debuted in 
1967. Made out of a shaggy syn- 
thetic material, the novelty product 
came complete with a comb, which 
was conveniently mounted near the 
front wheel. The kooky covering 
cost about $300. 

THE MILITARY'S 
X-FILES 

In 1966 the U.S. Air Force handed 
over thousands of files on alleged 
UFO sightings (along with $500,000) 
to a group of scientists at the Uni- 
versity of Colorado and engaged 
their services in solving the mystery 
of flying saucers. A year later, Popular 
Science published an update on the 
group's findings (which were later 
released as the Condon Report). 
The scientists' ultimate conclusion: 
UFOs do not exist. 
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NEITHER SUN 







Full flavored yet uncommonly smooth. A beer that 
defies category. A beer of its own. (JJ[^^^</A^>#^ MYS 



THE OUTBACK LLBEAN EDIT 
YOU A HAPPY CAMP 



AKING 



IT'S WHAT MAKES 
A SUBARU. A SUBARU. 




New 2007 All-Wheel Drive 

d-gripping All-Wheel Drive and Boxer engine. Then add a Touch 
dual climate control and heated front seats, an audio jack, and satellite radio 
capability,* all for a price that will make you a happy camper. Sure, you can still rough it with the Subaru 
Outback L.L.Bean Edition. You just might have to wait till you get there. 

2007 Outback 2.5 i L.L.Bean Edition with manual transmission. iPod is a registered trademark of Apple Inc. *Available as an accessory. Satellite radio hardware and 
required monthly subscription sold separately. 



